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To t1z4 Congress of the United State

ct

This first report to the Congress on the state of the Nation's environ-
ment is an historic milestone. It represents the first time in the history
of nations that a people has paused, consciously and systematically, to
take comprehensive stock of the quality of its surroimdin

It comes not a moment too soon. The recent upsurge of public con-
cern over environmental questions reflects a belated recognition that
man has been too cavalier in his relations with nature. Unless we
arrest the depredations that have been inflicted so carelessly on our
natural systemswhich exist in an intricate set of balancerswe face
the prospect of ecological disaster.

The hopeful side is that such a prospect can be avoided. Although
recognition of the danger has come late, it has come forcefully. There
still are large gaps in our environmental knowledge, but a gi eat deal
of what negds to be done can be identified. Much of this has already
been beguri; and much more can be started quickly if we act now.



Scope of the Couneil's Report
The accompanying report by the Council on Environmental Quality
seeks to describe the conditions of our environment, and to identify
major trends, problems, actions under way and opportunities for the
future. This first report by the Council is necessarily incomplete in
some respects, especially in the identification of trends. The National
Environmental Policy Act, which created the Council, became law
only at the beginning of this year. Existing systems for measuring and
monitoring environmental conditions and trends, and for developing
indicators of environmental quality, are still inadequate. There also
is a great deal yet to be learned about the sigrdficance of these facts
for the human condition.

However, the report will, I think, be of great value to tae Congress
(and also to the Executive Branch) by assembling in one comprehen-

sive- document a wealth of facts, analyses and recommendations con-
cerning a wide range of our most pressing environmental challenges.
It should also serve a major educational purpose, by clarifying for a
broad public what those challenges are and where the principal dan-
gers and opportunitiesqie.

Substantively as well as historically, this first report is an impor-
tant document. No one can read it and remain complacent about the
environmental threats we confront, or about the need both to do more
and to learn more about those threats.

Getting at the Roots
"Environment" is not an abstract concern, or simply a matter of
esthetics, or of personal taste -although it can and Fillould involve
these as well. Man is shaped to a great extent by his surroundings.
Our physical nature, our mental health, our culture and institutions,
our opportunities for challenge and fulfillment, our very survival--
all of these are directly related to and affected by the environment in
which we live. They depend upon the continued healthy functioning of
the natural systems of the Earth.

Environmental deterioration is not a new. phenomenon. But both
the rate of deterioration and its critical impact have risen sharply in
the years since the Second World War. Rapid population increases
here and abroad, urbanization, the technology explosion and the pat-
terns of economic growth have all contributed to our environmental
crisis. While growth has brought extraordinary benefits, it has not



been accompanied by sufficiently foresighted efforts to guide its de-
velopment.

At the same time, in many localities determined action has brought
positive improvements in the quality of air or waterdemonstrating
that, if we have the will and make the effort, we can meet environ-
mental goals. We also have made important beginnings in developing
the institutions and processes upon which any fundamental, long-
range environmental improvement must be based.

The basic causes of our environmental troubles are complex and
deeply imbedded. They include : our past tendency to emphasize quan-
titative growth at the expense of qualitative growth; the failure of our
economy to provide full accounting for the social costs of environ-
mental pollution ; the failure to take environmental factors into ac-
count as a normal and necessary part of our planning and decision-
making ; the inadequacy of our institutions for dealing with problems
that cut across traditional political boundaries ; our dependence on
conveniences, without regard for their impact on the environment ;
and more fundamentally, our failure to perceive the environment as a
totality and to understand and to recognize the fundamental interde-
pendence of all its parts, including man himself.

It should be obvious that we cannot correct such deep-rooted causes
overnight. Nor can we simply legislate them away. We need new knowl-
edge, new perceptions, new attitudesand these must extend to all
levels of government and throughout the private sector as well : to
industry ; to the professions; to each individual citizen in his job and
in his home. We must seek nothing less than a basic reform in the way
our society looks at problems and makes decisions.

Our educational system has a key role to play in bringing about
this reform. We must train professional environmental managers to
deal with pollution, land planning, and all the other technical require-
ments of a high quality environment. It is also vital that our entire
society develop a new understanding and a new awareness of man's
relation to his eiwiromnentwhat might be called nvironmental
literacy." This will require the development and teaching of environ-
mental concepts at every point in the educational process.

While education may provide ultimate answers tO long-range
environmental problems, however, we cannot afford to defer reforms
which are needed now. We have already begun to provide the institu-
tional framework for effective environmental improvemen



Organizing for improvement
As my first official act of the decade, on January first I signed into
law the National Environmental Policy Act. That Act established
the Council on Environmental Quality. I have charged the Council
with coordinating all environmental quality programs and with mak-
ing a thorough review of all other Federal programs which affect the
environment.

Federal agencies are now required to file with the Council and the
public a statement setthig out in detail the environmental (implications
of all proposals for legislation and for other major activities with
significant environmental impact. With the help of this provision, I
intend to ensure that enVironmental considerations are taken into
accoimt at the earliest possible stage of the decision-making process.

On July 9 I sent to the Congress a reorganization plan which would
establish an Environmental Protection Agency, consolidating the
major environmental pollution responsibilities of the Federal Gov-
ernment. This reform is long overdue.

Responsibility for anti-pollution and related programs is now frag-
mented among several Departments and agencies, thus weakening our
overall Federal effort. Air pollution, water pollution and solid wastes
are different forms of a single problem, and it becomes increasingly
evident that broad systems approaches are going to be needed to bring
our pollution problems under control. The reorganization would give
unified direction to our war on pollution and provide a stronger orga-
nizational base for our stepped-up effort.

The Council on Environmental Quality has begun the vital task of
identifying indicators of environmental quality and determining the
requirements for monitoring systems in order to enable us to assess
environmental trends. These systems are needed to give early warning
of environmental problems. They will provide data for determining e.o.-
vironmental needs and establishing priorities, and for assessing the
effectiveness of programs to improve the environment. The develop-
ment of such monitoring systems is essential to effective environ-
mental managemen

There is also a need to develop new knowledge through research.
We need to know far more, for example about the effects of specific
pollutants, about ecological relationships, and about human behavior
in relation to environmental factors. The Environmental Protection
Agency should develop an integrated research proo-ram aimed at pol-
lution control. The Council on Environmental Quality will continue,
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in cooperation with the Office of Science and Technology, to review
and coordinate our overall environmental research effort, as well as to
undertake its own environmental studies and research.

These actions represent important additions to the institutional,
procedural, and informational base for effective environmental man-
agement. They hold the promise of a real leap forward in the years
to come. At the same time, we must move ahead now in those areas
in which we already possess the lalowledge and capability for effec-
tive action.

Recent Actions and Recommendations

On February 10 of this year, I sent to the Congress a special mes-
sage on the environment. This presented a 37-point action program
with special emphasis on strengthening our fight against water and.
air pollution.

In the field of water pollution, my major legislative recommenda-
tions included :

Authorization of $4 billion to cover the Federal share of a $10
billion program to provide treatment facilities.

Establishment of an Environmental Financing Authority to
help finance the State and local share of treatment plants.

Reform of the method by which funds are allocated under the
treatment grant programs.

Greatly strengthened enforcement authority, including pro-
visions for fines of up to $10,000 a day for violations.

Among my major legislative recommendations for the control of air
pollution were :

More stringent procedures for reducin
vehicles.

Establishment of national air quality standards.
Establishment of national emissions standards fo

hazardous pollutants.
A major strengthening of enforcement procedures, including

extension of Federal air pollution control authority to both
inter- and intra-state situations and provision for fines of up
o $10,000 a day for violators.

Other legislative actions recommended in my Febru ry 10 me
included:

Appropriation in 1971
under the Land and Water

he ful 21 million authorized
onservation Fund to provide addi-



tional parks and recreation areas, with increased emphasis on
locating new recreation facilities in crowded urban areas.

Establishment of new procedures to encourage and finance the
relocation of Federal facilities now occupying land that could
better be turned to public recreational use.

Authorizing the transfer of surplus real property to State and
local governments for park and recreational purposes at public
benefit discounts of up to 100 percent.

In addition, the message spelled out 14 separate measures I
was taking by ,administrative action or Executive Order. These in-
cluded such wide-ranging initiatives as launching an extensive Fed-
eral research and development program in unconventionally-powered,
low-pollution vehicles, requiring the development of comprehensive
river basin plans for water pollution control, re-directing research on
solid waste management to place greater emphasis on re-cycling and
re-use, and the establishment of a Property Review Board to recom-
mend specific Federal properties for conversion to recreational use.

I again urge the Congress to act soon and favorably on the legisla-
tive proposals contained in that message. They are vital to our grow-
ing effort to protect and improve our environment.

I consider the recommendations in my February 10 message only
a beginningalthough an important one. I said at the time that we
must do much more and that we would do more as we gained experi-
ence and knowledge. Our Administration is living up to that com-
mitment.

Previously, on February 4, I had issued an Executive Order direct-
ing a prompt clean-up of air and water pollution caused by Federal
agencies. This task is well underway. As I said then, the Federal
Government should set an example for the rest of the country. We
are doing so.

On April 15, I sent legislation to the Congress that will, if enacted,
bring to an end the dumping of dredged spoils into the Great Lakes
as soon as disposal sites are available. At the same time, I directed
the Counc-4 on Environmental Quality to make a study of ocean dis-
posal of wastes and report to me September 1.

On May 19, I proposed enactment of a speclial tax on lead
additives in gasoline, to encourage industry to provide low or non-
leaded gasoline.

On May 20, I sent to the Congress a special message dealing with
oil pollution caused by mgrine transportation of oil. The compre-



hensive, 10-point program s t out in the message included legislative
proposals, the announcement of administrative actions, and the for-
warding to the Senate of two international conventions and amend-
ments to a third for ratification. The nations of the world must take
aggressive action to end the growing pollution of the oceans.

On May 23, I announced that the United States would propose a
new treaty placing the natural resources of the deep sea bed beyond
the 200 meter depth under international regulation.

On June 4, a revised National Contingency Plan for dealing with oil
spills was announced at my direction by the Chairman of the Council
on Environmental Quality.

On June 11, I sent a message to the Congress requesting the enact-
ment of legislation cancelling twenty Federal oil leases for off-shore
drilling which had been granted in 1968 in the Santa Barbara Chan-
nel and creating a Marine Sanctuary.

As I mentioned above, on July 9 I sent to the Oongress a reorganiza-
tion plan to create a new Environmental Protection Agency. On the
same date, I sent another reorganization plan to consolidate Federal
marine resource management functions in a National Oceanic and
Atmospheric Administration, within the Department of Commerce.
This would provide better coordination and direction of our vital
ocean resource programs.

Toward A Land Use Policy

Lately, our attention as a people has repeatedly and insistently been
seized by urgent concerns and immediate crises: by the sudden blanket-
ing of cities or even whole regions with dense clouds of smog, for
example, or the discovery of memury pollution in rivers. But as we
take the longer view, we find another challenge looming large : the
mounting pressures of population. Both the size and the distribution
of our population have critical relevance to the quality of our environ-
ment and thus to the quality of our lives.

Population growth poses an urgent problem of global dimensions.
If the United States is to have an effective voice in world population
policies, it must demonstrate willingness to face its own population
problems at home.

The particular impact of any given level of population growth
depends in large measure on patterns of land use. Three quarters of
our people now live in urban areas, and if present trends continue
most of them in the future will live in a few mammoth urban colleen-



trations. These concentrations put enormous pressure on transporta-
tion, sanitation and other public services. They sometimes create de-
mands that exceed the resource capacity of the region, as in the case
of water supply. They can aggravate pollution, overcrowd recreation
facilities, limit open space, and make the restorative world of nature
ever more remote from everyday life. Yet we would be blind not to
recognize that for the most part the movement of people to the cities
has been the result neither of perversity nor oi happenstance, but
rather of natural human aspirations for the better jobs, schools, medi-
cal services, cultural opportunities and excitement that have tradi-
tionally been associated with urban life.

If the aspirations which have drawn Americans to the city in the
first instance and subsequently from the city core to the suburbs are
often proving illusory, the solution does not lie in seeking escape from
urban life. Our challenge is to find ways to promote the amenities of
life in the midst of urban development: in short, to make urban life
fulfilling rather than frustrating. Along with the essentials of jobs
and housing, we must also provide open spaces and outdoor recreation
opportunities, maintain acceptable levels of air and water quality,
reduce noise and litter, and develop cityscapes that delight the eye and
uplift the spirit.

By the same token, it is essential that we also make rural life itself
more attractive, thus encouraging orderly growth in rural areas. The
creation of greater economic, social, cultural, and recreational oppor-
tunities in rural parts of the country will lead to the strengthening of
small cities and to wns, contributing to the establishment of new gmwth
centers in the nation's heartland region.

Throughout the nation there is a critical need for more effective land
use planning, and for better controls over use of the land and the liv-
ing systems that depend on it. Throughout our history, our greatest
resouroe has been our landforests and plains , mountains and marsh-
lands, rivers and lakes. Our land has sustained us. It has given us a
love of freedom, a sense of security, and courage to test the unknown.

We have treated our land as if it were a limitless resource. Tradi-
tionally, Americans have felt that what they do with their own land
is their own business. This attitude has been a natural outgrowth of the
pioneer spirit. Today, we are cominz to realize that our land is finite,
while our population is growing- The uses to which our generation puts
the land can either expand or severely- limit the choices our children
will have. The tune has come when we must accept the idea, that none of
s has a right to abuse the land, and that on the contrary society as a



whole has a legitimate interest in proper land use. There is a national
interest in effective land use planning all across the nation.

I believe that the problems of urbanization which I have described,
of resource management, and of land and water use generally can only
be met by comprehensive approaches which take into account the
widest range of social, economic, and ecological concerns. I believe we
must work toward development of a National Land Use Policy to be
carried out by an effective partnership of Federal, State and local
governments together, and, where appropriate, with new regional
institutional arrangements.

Recycling of Wastes
The prospect of in reasing population density adds urgency to the
need for greater emphasis on recycling of "waste" products. More
people-means greater consumptionand thus more rapid depletion
of scarce natural resources ; greater consumption means more "waste"
to dispose ofwhether in the form of solid wastes, or of the pollutants
that foul oil r air and water.

Yet much of this wast is unnecessary. Essentially, waste is a human
invention Natural systems are generally "closed" systems. Energy
is transformed into S vegetation, vegetation into animal life, and the
latter returns to the air and soil to be recycled once again. Man, on
the other hand, has developed "open" systemsending all too often
in an open sewer or an open dump.

We ean no loncrer, afford the indiscriminate waste of our natural
resources ; neither should we accept as inevitable the mounting costs
of waste removal. We must move increasingly toward closed systems
that recycle what now are considered wastes back into useful and
productive purposes. This poses a major challengeand a major op-
portunityfor private industry. The Council on Environmental Qual-
ity is working to foster development of such systems. Establishment
of tile proposed Environmental Protection Agency would greatly infl

ea3 our ability to address this need systematically and creatively.

Everyo Task

As our government has moved ahead to improve our environmental
management, it has been greatly heartening to me to see the extent
and effectiveness of citizen concern and activity, and especially the
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commitment of young people to the task. The job of building a better
enviromirant is not one for government alone. It must engage the enthu-
siasm and commitment of our entire society. Citizen organizations have
been in the forefront of action to support strengthened environmental
programs. The Citizens Advisory Committee on Environmental Qual-
ity, under the chairmanship of Laurance S. Rockefeller, has provided
an important link between the Federal Government's effort and this
broad-ranghig citizen activity.

Similarly, the active participation of the bus-hiess commuin
essential. The government's regulation and enforcement activities will
continue to be strengthened. Performance standards must be upgraded
as rapidly as feasible. But regulation cannot do the whole job. For-
ward-looking initiatives by business itself are also vitalin research,
in the development of new products and processes, in continuing and
increased investment in pollution abatement equipment.

On the international front, the level of environmental concern and
action has been rapidly rising. Many of our most pressing environ-
mental problems know no political boundaries. Environmental moni-
toring and pollution of the seas are examples of major needs that re-
quire international cooperation, and that also provide an opportunity
for the world's nations to work together for their commoit btnefit.

In dealing with the environment we must learn not how to master
nature but how to master ourselves, our institutions, and our tech-
nology. We must achieve a new awareness of our, dependence on our
surroundings and on the natural systems which support all life, but
awareness must be coupled with a full realization of our enormous
capability to alter these surroundings. Nowhere is this capability
greater than in the United States, and this country must lead the way
in showing that our human and technological resources can be devoted
to a better life and an improved environment for ourselves and our in-
heritors on this planet.

Our environmental problems are very serious, indeed urgent, but
they do not justify either panic or hysteria. .The problems are highly
complex, and their resolution will require rational, systematic ap-

_

proaches, hard work and patience. There must be a national commit-
ment and a rational commitrnen

The accompanying report by the Council describes the principal
problems we face now and can expect to face in the future, and it pro-
vides us with perceptive guidelines for meeting them. These- deserve
the most careful-consideration. They point the directions in which we
must Move as rapidly as circumstances permi



The newly aroused concern with our natural environment embraces
old and young alike, in all walks of life. For the young, it has a special
urgency. They know that it involves not only our own lives now but
the future of mankind. For their parents, it has a special poignancy
because ours is the first generation to feel the pangs of concern for the
environmental legacy we leave to our children.

At the heart of this concern for the environment lies our concern
for the human condition : for the welfare of man himself, now and in
the future. As we look ahead to the end of this new decade of height-
ened environmental awareness, therefore, we should set ourselves a
higher goal than merely remedying the damage wrought in decades
past. We should strive for an environment that not only sustains life
but enriches life, harmonizing the -Works of man and nature far the
greater good of all.

inEEE WM iE HOUSE, August 1970.
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LETTER OF TRANSMITTAL

THE ,PRESIDE T:

Sir: The Council on Environmental Quality herewith
submits its first Annual Environmental Quality Report,
August 1970, in accordance with Section 201 of the
National Environmental Policy Act of 1969.

Respectfully,
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WHEN President Nixon as his first official act of the new
TY decade, signed the National Environmental Policy Act,

he declared that improving the quality of the environment is a major

goal for the Nation and that, "unless we move on it now, we will not,

have an opportunity to do it later."
The new Act, which established the Council onEnviromnental ual-

ity in the Executive Office of the President, included the provision
that the President shall transmit to the Congress annually an Envi-
ronmental Quality Report setting forth the status and condition of the

Nation's envirmment. &ccording to sectior 901 of the act (Public
Law 91490), the report shall trace cun lifironmental trends

and the adequacy of natural resources to Iv. '1 uman and economic

needs, It shill review programs and activitit. of -Fedeial, State; and

local government§ and of ncngovernment entiti or individuals de-

mg the effects on the environment. A._nd it shall suggest ways of

remedying the 4eficiencies of existing programs and activities.

With less than one-quarter of the year available in which to pre-

pare this first annual report, and with insufficient elivironmentai

quality indicators or systems by wlich to monitor the environment

with any degree of accuracy, the Council has undertaken to bring

together a description of environmental problems- and issues f

the Nation.
Wile this report is e ranging the Council realizes t

incomplete and Uneven in ,some respects1 Most important, the lack of



measurement tools prevents an assessment at this time of the status
and trends of the major environmental classes of the Nation. The
Council has been able to give little or no detailed attention to subject
areas such as the activities of State and local governments and of
industry and has had an inadequate opportunity to analyze and report
on areas such as the supply of natural resources. The Council expects
to correct such major deficiencies in subsequent reports.

In preparing this report, the Council has also kept in mind the find-
ings of Congress in the Environmental Quality Improvement Act of
1970 (Public laaw 91-224) "that man has caused changes in the envi-
ronment; that many of these changes may affect the relationship be-
tween man and his environment ; and that population increases and
urban concentration contribute directly to pollution and the degrada-
tion of our environment" That act authorized the establishment of
an Office of Environmental Quality which provides additional pro-
fessional and administrative staff for and is meshed with the Council
on Environmental Quality, so that the President has one advisory
voice on enviromnental policy. The added personnel assist in prepar-
ing the annual report, assessing all other Federal programs that affect
the environment, and implementing other requirements of Public Laws
91-190 and 91-224.

Much can be done now to enhance environmental quality, and this
first annual report includes a number of specific suggestions for action.
For the more distant future, however, environmental improvement
will depend increasingly on knowledge yet to be obtained through
research and measurement. Also needed will be refinements in predic-
tions, setting of priorities, development of comprehensive policies and
Arategies, and strengthening of institutions at all levels of govern-
ment. Responsibility for enhancing the environment cannot be thrust
on any one level of government or even on government alone. Every
citizen shares in it. Federal leadership, however, will necessarily be a
major influence on the effectiveness of the overall national environ-
mental effort.

The opening chapter of the report deals wi h the growing aware-
ness and understanding by the American rnople of the nature of the
threat to the environment and the interrelationship of environmental
problems. Pollution is one of the most obvious dangers. But the prob-
lems are much broader. They encompass control of land use, the
expansion of population, and waste of resources. The causes of many
of our environmental problems rest with the failure of our price
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structure to take full account of environmental degradation, our values
and our urge for greater mobility.

The effects, sources, and costs of various forms of pollution and
Fet;_eral, State, and local antipollution programs are then desc
These chapters deal with pollution of air and water and pollution
from solid wastes, pesticides, radiation, and noise. The pressures on
the environment are then discussed in a chapter on population, eco-
nomic growth, and resources. In the next chapter, the problem of land
use is approached through analysis of its componentsurban, subur-
ban, rural, coastal, and natural regions, and the Federal programs that
affect them. The chapter on international cooperation discusses envi-
ronmental problems which do not stop at national frontiers, and the
tools for international action. The growing involvement of citi-
zens in environmental affairs, as individuals and through organiza-
tions, is followed by a review of the progress in environmental educa-
tion. The concluding chapter discusses the need for better, stronger
institutions, improved measurement of the environment, and the need
for comprehensive policies and strategies. Eike any first step, this first
annual report is only a beginning.



ISTORTANS M.A.Y one day call 1970 the year of the nviron-
ment. They may not be able to aty that 1970 actually

marked a significant change for the better in the quality of life; in the
polluting and the fouling of the land, the water, and the air; or in
health, working conditions, and recreational opportunity. Indeed, they
are almost certain to see evidence of worsening environmental condi-
tions in many parts of the country.

Yet 1970 marks the beginning of -a new emphasis on the environ-
menta turning point, a year when the quality of life has become
more than a phrase; environment and pollution have become every-
day words; and ecology has become abijost a religion to some of the
young. Environm3ntal problems, standing for many years on the
threshold of national prominence, are now at the center of nation-
wide concern. Action to improve the environment has been launched
by government at all levels. AAid private groups, industry, and hidivid-
nals ha ve joined the attack.

o one can say for sure just how or why the environment burst into
national prominence in 1970. Certainly national concern had been
mounting for a long time, and the tempo has increased greatly in. the
last decade.



Early environmentalistsHenry David Th reau, George Perkins
Marsh, John Muir, Gifford Pinchot, Theodore Roosevelt, Aldo Leo-
poldand a legion of dedicated citizens contributed to the rise in
awareness. In its early days, the conservation movement aimed pri-
marily at stemming the exploitation of natural resources and preserv-
ing wildlife and important natural areas. By the 1950's, Federal air
and water pollution laws had been enacted, and the pace of environ-
mental legislation quickened dramatically in the decade of the 1960's.
Now the conservation movement has broadened to embrace concern for
the totality of man's environment, focusing on pollution, population
ecology, and the urban environment.

The public has begun to realize the interrelationship of all living
thingsincluding manwith the environment. The Santa Barbara
oil spill in early 1969 showed an entire nation how one accident could
temporarily blight a large area. Since then, each enviromnental issue
the jetport project near Everglades National Park, the proposed pipe-
line across the Alaskan wilarness, the worsening blight of Lake Erie,
the polluted beaches off New York and other cities, smog in mile-high
Denver, lead in gasoline, phosphates in detergents, and DDTflashed
the sign to Americans that the problems are everywhere and affect
everyone. Millions of citizens have come to realize that the inter-
dependent web of lifeman, animals, plants earth air, water, and
sunlighttouches everyone.

A deteriorating environment has awakened a lively curiosity in
Americans about exactly what is meant by an ecosystem, a biome, or
the biosphere. Citizens who are now aware of environmental prob-
lems want to know the full extent of the environmental crisis and the
nature of the factors that have contributed to it. They are anxious
to learn what can be done to correct the mistakes that have led to the
current condition of the environment. This repoit attempts to answ,r
some of these questions.

Ecology is the science of the intricate web of relationships between
hying organisms and their living and nonliving surrounding& These
interdependent living and nonliving parts make up ecosystems.
Forests, lakes, and estuaries are examples. Larger ecosystems or corn-
binations of ecosystems, which occur in similar climates and share a
similar character and arrangement of vegetation, are biomes. The



Arctic tundra, prairie grasslands, and the desert are examples. The
earth, its surrounding envelope of life-giving water and air, and
all its living things comprise the biosphere. Finally, man's total envi-
ronmenta system includes not only the biosphere but also his inter-
actions with his natural and manm ode surroundings.

Changes in ecosystems occur continuously. Myriad interactions take
place at every moment of the day as plants and animals respond to
variations in their surroundings and to each other. Evolution has
produced for each species, including man, a genetic composition that
limits how far that species can go in adjusting to sudden changes in
its surroundings. But within these limits the several thousand species
in an ecosystem, or for that matter, the millions in the biosphere
continuously adjust to outside stimuli. Since interactions are so numer-
ous, they form long chains of reactions. Thus small changes in one part
of an ecosystem are likely to be felt and compensated for eventually
throughout the system.

Dramatic examples of change can be seen where man has altered the
course of nature. It is vividly evident in his well-intentioned but poorly
thought out tampering with river and lake ecosystems. The Aswan
Dam was primarily built to generate electric power. It produced
power, but it also reduced the fish population in the Mediterranean,
increased the numbers of disease-bearing aquatic snails, and markedly
lowered the fertility of the Nile Valley.

In the -United States, the St. Lawrence Seaway has contributed sig-
nificantly to the economic growth of the Great Lakes region. Yet it
has done so at a high and largely unforeseen_ cost to the environment.
The completibn of the Welland Canal let the predatory sea lamprey
into the Great Lakes. Trout, which had been the backbone of the lakes'
fishing industry, suffered greatly from the lamprey invasion. By the
mid-1950's the trout and some other large, commercial predatory fish
were nearly extinct. And with their near extinction, smaller fish
especially the alewife, normally kept under control by these predators,
proliferated. The aggressive alewife dominated the food supply and
greatly reduced the numbers of small remaining native fish, such as
the lake herring The alewife became so numerous in fact, that on oc--

casion great numbers ch3d ad the dead fish along the shore caused a
major public nuisance.

Man attempted to restore the ecological balance by instituting sea
lamprey control in the 1950's and 1960's and hy stockincr the lakes
with coho salmon beginning in 1965 to replace the lost native preda-
tory fish. Feeding on the abundant alewife, the salmon multiplied



rapidly and by 1969 had become important both_ as a commercial and
sport resource. Some of the salmon, however, were contaminated by
excessive concentrations of DDT and were tr.ken off the commercial
market.

The lesson is not that such activities as the St. Lawrence Seaway
must be halted, but that the consequences of construction must be
carefully studied in advance of construction. Planners and managers
must begin to appreciate the enormous interrelated complexity of
environmental systems, weigh the tradeoffs of potential environmental
harm against the benefits of construction, look at alternatives, and
incorporate environmental safeguards into the basic design of new
developments.

The stability of a particular ecosystem depends on its diversity
The more interdependencies in an ecosystem, the greater the chances
that it will be able to compensate for changes imposed upon it. A com-
plex tropical forest with a rich mosaic of interdependencies possesses
much more stability than the limited plant and animal life found on
the Arctic tundra, where instability triggers frequent, violent fluctua-
tions in some animal populations, such as lemmings and foxes. The
least stable systems are the single cropscalled monoculturescreated
by man. A cornfield or lawn has little natural stability. If they are
not constantly and carefully cultivated, they will not remain corn-
fields or lawns but will soon be overgrown with a wide variety of
hardier plants constituting a more stable ecosystem.

The chemical elements that make up living systems also depend on
complex, diverse sources to prevent cyclic shortages or oversupply.
The oxygen cycle, which is crucial to survival, depends upon a vast
variety of green plants, notably plankton in the ocean. Similar di-
versity is essential for the continued functioning of the cycle by which
atmospheric nitrogen is made available to allow life to exist. This
cycle depends on a wide variety of organisms, including soil bacteria
and fungi, which are often destroyed by persistent pesticides in the
soil.

Pollution
Although pollution may be the most prominent and immediately
pressing environmental concern, it is only one facet of the many-
sided environmental problem. It is a highly visible, sometimes danger-
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ous sign of environmental deterioration. Pollution occurs when
materials accumulate where they are not wanted. Overburdened natural
processes cannot quickly adjust to the heavy load_ of materials which
man, or sometimes nature, adds to them. Pollution threatens natural
systems, human health, and esthetic sensibilities ; it often represents
valuable resources out of place. DDT, for instance, is a valuable weapon
in combating malaria. But DDT, when out of placefor example in
lakes and streamsconcentrates in fish, other wildlife and the smaller
living things on which they depend.

Historically, man has assumed that the land, water, and air around
him would absorb his waste products. The ocean, the atmosphere, and
even the earth were viewed as receptacles of infinite capacity. It is
clear now that man may be- exceeding nature's capacity to assimilate
his wastes.

Most pollutants eventually decompose and diffuse throughout the
environment. When organic substances are discarded, they are attacked
by bacteria and decompose through oxidation. They simply rot. How-
ever, some synthetic products of our advanced technology, resist natural
decomposition. Plastics, some cans and bottles, and various persistent
pesticides fall into this category. Many of these materials are xic,
posing a serious health danger.

Some pollutants, which may be thinly spread throughout the en-
vironment, tend to reconcentrate in natural food chains. Pesticides tend
to diffuse in ocean water. The physical effects of 1 pound of a well-
mixed pesticide in 10 billion pounds of water may seem negligible. But
many sea animals filter out particular kinds of chemical compounds,
including pesticides, and collect them in certain parts of their bodies
at concentrations far higher than in the water in which they live. Algae
may concentrate somr3 component of a pesticide which is then con-
centrated further in the fish that eat the algae. In turn, still further
concentrations may occur in the birds that eat the fish. When the ac-
cumulation of the toxic substances reaches a high enough level, it may
kill the organism directly or interfere with its reproduction. A well-
known example of such accumulation occurred in 1957 at Clear Lake,
Calif. DDD (similar to DDT) was diffused through the water in a
concentration of only 0.02 parts per million. The lake's plant and ani-
mal organisms, however, had stored residues of DDD at 5 parts per
million-250 times greater than the concentration in the water itself.
Fish, which consumed large quantities of these small organisms, ac-
cumulated DDD concentrations in their body tissues of over 2,000 parts



per million. And there was heavy mortality among grebes which fed
on the fish.

Radioactive fallout from the air also concentrates through food
chains. Arctic lichens do not take ill food through their roots but in-
stead absorb their mineral nutrition from dust in the air. Rodioactive
fallout tends therefore to collect in the lichens and is further con-
centrated by grazing caribou, which eat huge quantities of lichen.
Caribou meat is a major part of the Eskimo's diet. Although recon-
centration of radioactive fallout at low levels has not been proved
damaging to health, the effects of long-term, low-level exposure to
radioactive pollutants are still not well known.

Water pollution is a problem throughout the country, but is most
acute in densely settled or industrial sections. Organic wastes from
municipalities and industries enter rivers, where they are attacked
and broken down by organisms in the water. But in the process,
oxygen in the river is used up. Nutrients from cities, industries, and
farms nourish algae, which also use up oxygen when they die and
decompose. And when oxygen is taken from the water, the river
"dies." The oxygen is gone, the game fish disappear, plant growth
rots, and the stench of decay reaches for miles.

Air pollution is now a problem in all parts of the United States and
in all in ustrialized nations. It has been well known for some time to
Los Angeles residents and visitors who have long felt the effect of
highly -visible and irritating smog from automobile exhaust. Now Los
Angeles's local problem is becoming a regional problem, because
noxious air pollution generated in the Los Angeles Basin has spread
beyond the metropolitan area. This same problem, which seemed
unique to Los Angeles in the 1950's is today common to major cities
in the United States and abroad. Smog is but one of the many types o
air pollution that plague the United States especially its citic

Land Use

Urban land misuse is one of today's most severe environmental prob-
lems. The character of our urban areas changes rapidly. Old buildings
and neighborhoods are razed and replaced by structures designed with
little or no eye for their fitness to the conununity's needs. A jumble of
suburban developments sprawls over the landscape. Furthermore, lives
and property are endangered when real estate developments are built
on flood plains or carved out along unstable slopes.
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Unlimited access to wilderness areas may transform such areas into
simply another extension of our urban, industrialized civilization. The
unending summer flow of automobiles into Yosemite National Park has
changed one of nature's great wilderness areas into a crowded gather-
ing place of lessened value to its visitors. The worldwide boom in
tourism, teamed with rapid and cheap transportation, threatens the
very values upon which tourist attraction is based.

The proposed jetport west of Miami and north of the Everglades
National Park raised a dramatic land use problem. The jetport, to-
ether with associated transportation corridors, imperiled a unique

ecological preserve. Plamiers for the jetport had considered derisity
of population, regional transportation needs, and a host of other re-
lated variables. But they gave slight consideration to the wildlife and
recreational resources of the Everglades. The jetport could have
spawned a booming residential, commercial, and industrial complex
which would have diminished water quality and without question
drastically altered the natural water cycle of Southern Florida. This
in turn would have endangered all aquatic species and wildlife within
the park and beyond.

Natural Reso rces

Natural resource depletion is a particular environm ntal concern to a
lighly teehnologicai society which depends upon resources for energy,
building materials, and recreation. And the methods of exploiting
resources often crea, roblems that are greater than the value of the
resources themselve

A classic case was the Federal Government's decision to permit oil
drilling in California's Santa Barbara Channel. There, primary value
was placed on development of the oil resources. The commercial, rec-
reational, esthetic, and ecological, values, which also are important
to the residents of Santa Barbara and to the Nation, were largely
ignored. The President recently proposed to the Congress that the
Federal Government cancel the 20 Federal leases seaward from the
State sanctuary extending 16 miles along the Santa Barbara Channel.
This is where the blowout erupted in. January 1969, spreading a coat
of oil across hundreds of square miles including the sanctuary. This
action illustrates a commitment to use offshore lands in a balanced and
responsible way.



CAUSES OF PRO LEMS

Environmental problems seldom st m from simple causes. Rather
they usually rise out of the interplay of many contributing
circumstances.

Mt placed Economic Incentives

Many individuals cite selfish profit seekers for environmental degra-
dation, rather than laying much of the blame where it belongs to
misplaced incentives in the economic system. Progress in environ-
mental problems is impossible without a clearer understanding of how
the economE3 system works in the environment and what alternatives
are available to take away the many roadblocks to environmental
quality.

Our price system fails to take into account the environmental
damage thab the polluter inflicts on others. Economists call these
damagewhich are very real"external social costs." They re-
flect the ability of one entity, e.g., a company, to use water or air as a
free resource for waste disposal, while others pay the cost in con-
tarninated air or water. If there were a way to make the price struc-
ture shoulder these external coststaxing the firm for the amount of
discharge, for instancethen the price for the goods and services pro-
duced would reflect these costs. Failing this, goods whose production
spawns pollution are greatly underpriced because the purchaser does
not pay for pollution abatement that would prevent environmental
damage. Not only does this failure encourage pollution but it warps
the price structure. A price structure that took environmental degrad
tion into account would cause a shift in prices, hence a shift in con-
sumer preferences and, to some extent, would discour buying pollu-
tion-producing products.

Another type ofmisplaced incentive lies imbedded in the tax struc-
ure. The property tax, for example, encourages architectural design

that leans more to rapid amortization than V to V quality. It may also
encourage poor land use because of the need for communities to
favor industrial development and discourage property uses, such as
high-density housing, which cost more in public services than they
produce in property taxes. Other taxes encourage land speculation
and the leapfrog development that has become the trademark of the
urban-rural fringe.



Values

American have placed a high priority on convenience and consumer
goods. In recent times they have learned to value the convenience
and comfort of modern housing, transportation, communication,
and recreation above clean earth, sky, and water. A majority, like
a prodigal son, have been willing to consume vast amounts of re-
sources and energy, failing to understand how their way of life may
choke off open space, forests, clean air, and clear water. It is only re-
cently that the public has become conscious of some of the conflicts be=
tween convenience and a deteriorating environment.

In the early days of westward expansion, a period in which many
national values were shaped, choices did not seem necessary. The for-
ests, minerals, rivers, lakes, fish, and wildlife of the continent seemed
inexhaustible. Today choices based on values must be made at every
turn. Values can be gauged to some degree by the costs that the Nation
is collectively willing to incur to protect them. Some of the costs
of enviromnental improvements can be paid with local, State, and
Federal tax money. But paying taxes and falling back on government
programs is not enough. People may ultimately have to forgo some
conveniences and pay higher prices for some goods and services.

Population

Americans are just beginning to measure the magnitude of the
impact of population and its distribution on their environment. the
concept that population pressures are a threat to the Nation's well-
being and to its environment is difficult to grasp in a country which,
during its formative decades, had an ever receding western frontier.
That frontier ended at the Pacific many years ago. And it is at the
western end of the frontier that some of the most serious problems
of population growth emerge most clearly.

California continues to lure large numbers of A_mericans from all
over, the country, in large part because of its climate and its beauty.
But as the people come, the pressures of population mount. Smog,
sprawl, erosion, loss of beaches, the scarring of beautiful areas, and
the congestion of endless miles of freeways have caused thoughtful
Californians to consider stemming the continued uncontrolled devel-
opment of their State. When the Governor's Conference on Califor-
nia's Changing Enviromnent met last fall, it agreed that there was
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now a need "to deemphasize growth as a social goal and, rather, to en-
courage development within an ideal and quality environment."

The magnitude of the press of population, although significant,
must be put in perspective. This is a vast country, and its potential for
assimilating population is impressive, although there is disagreement
over what level of population would be optimum. Some authorities
1-alieve that the optimum level has already been passed, others that
it has not yet been reached. More troublesome, population control
strikes at deeply held religious values and at the preference of some
Americans for large families.

Population density outside metropolitan areas is riot high. There is a
desireindeed an almost inevitable compulsionto concentrate popu-
lation in urban areas primarily in the coastal and Great Lakes
regions. If the trend continues, 70 to 80 percent of all Americans
will be concentrated in five large urban complexes by the year 2000.
The pressures that cause environmental problems that the Nation now
confrontswater and air pollution and inefficient land use will only
increase.

Population growth threatens the Nation's store of natural resources.
Currently the United States, with about 6 percent of the world's
population, uses more than 40 percent of the world's scarce or non-
replaceable resources and a like ratio of its energy output. Assum-
ing a fixed or nearly fixed resource bas ntinued population growth
embodies profound implica!dons for the United States and for the
world.

Technology

The major environmental problems of today began with the In-
dustrial Revolution. Belching smoke from factory stacks and the
dumping of raw industrial wastes into rivers became the readily iden-
tified, but generally ignored hallmarks of "progress" and production.
They are no longer ignored, but the extraordhiary growth of the
American economy continues to outpace the efforts to deal with its
unwanted byproducts.

The growth of the economy has been marked not just by greater
production but also by an accelerating pace of technological innova-
tion. This innovation, although it has provided new solutions to
environmental problems, has also created a vast range of new prob-
lems. New chemicals, new uses for metals, new means of transporta-
tion, novel consumer goods, new medical techniques, and new industrial
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processes all represent potential hazards to man and his surroundings.
The pace of technological innovation has exceeded our scientific and
regulatory ability to control its injurious side effects. The environ-
mental problems of the future will increasingly spring from the
wonders of 20th-century technology. In the future, technology assess-
ment must be used to understand the direct and secondary impacts of
technoloo-ical innovation.

Mobilit-

The extraordinary, growing mobility of the American people con-
stitutes another profound threat to the environmentin at lea9t three
major ways. The physical movement of people crowds in on metro-
politan centers and into recreation areas, parks, and wild areas. Mobil-
ity permits people to live long distances from their places of employ-
ment, stimulating ever greater urban and suburban sprawl. The
machines of this mobilityparticularly automobiles and aircraft,
themselves generate noise, air pollution, highways, and airportsall
in their way affecting the environment.

The automobile freed Americans from the central city and launched
the flight to the suburbs. As a consequence, thousands of acres of
undeveloped land fall prey zach year to the bulldozer. More single-
family, detached homes shoulder out the open spaces. Many of these
developments are drab in design and wasteful of land. They denude
the metropolitan area of trees and thus affect climate; they cause ero-
sion, muddy rivers, and increase the cost of public services.

Limitations of Government Units

Most government agencies charged with solving en ironmental prob-
lems were not originally designed to deal with the severe tasks
they now face. And their focus is often too narrow to cope with the
broad environmental problems that cut across many jurisdictions.
Agencies dealing with water pollution, for example, typically do not
have jurisdiction over the geographic problem areathe watersheds.
Control is split instead among sewerage districts, municipalities, and a
multitude of other local institutions. To attack water pollution effec-
tively may require establishing new river basin authorities or state-
wide basin agencies with the power to construct, operate, and assess
for treatment facilities.
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Public decisions, like private decisions, suffer from the inadequate
balancing of short-run economic choices against long-term environ-
mental protection. There is a nearly irresistible pressure on local
governments to develop land in order to increase jobs and extend the
tax baseeven if the land is valuable open space or an irreplaceable
marsh. The piloblem is amplified by the proliferation of agencies, all
competing narrowly, without consideration of broader and often
common goals. The development that generates economic benefits in a
town upstream may create pollution and loss of recreation in a town
downstream.

Information Gap

Sometimes people persist in actions which cause environmental
damage because they do not know that they are causing it. Construc-
tion of dams, extensive paving of land surfaces, and filling of estuaries
for industrial development have in many cases been carried out with
incomplete or wrong information about the extent of the impact on the
environment. Furthermore, change in the environment has often been
slow and exceedingly difficult to detect, even though piecemeal changes
may eventually cause irreversible harm. Widespread use of certain
types of pesticides, mercury pollution, and the use of dangerous sub-
stances such ;IA asbestos occurred without advance recognition of their
potential for harm.

EFFECTS OF PRO LE S

Health

The impact of environmental deterioration on health is subtle, often
becoming apparent only after the lapse of many years. The speed of
change in a rapidly altering technological society \ nd the colriplex
causes of many environmental health problems prod ,ce major ,uncer-
tainty about what environmental changes do _to human well-being.
Nevertheless, it is clear that today's environment has a large and
adverse impact on the physical and emotional health of an increasing
number of Americans.

Air pollution has been studied closely over the past 10 years, and its
tie to emphysema and chronic bronchitis is becoming more evident.
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These two diseases are major causes of chronic disability, lost wor
days, and mortality in industrial nations. Estimates of deaths attribu-
table to bronchitis and emphysema are beset with doubts about cause;
nevertheless, physicians have traced 18,000 more deaths in the United
States to these two causes in 1966 than 10 years earlieran increase of
two and one-half times. The increase of sulfur oxides, photochemical
oxidants, and carbon monoxide in the air is related to hospital ad-
mission rates and length of stay for respiratory and circulatory cases.

Whether the accumulation of radioactive fallout in body tissues
will eventually produce casualties cannot be predicted now, but close
surveillance is needed. Nor has a direct correlation between factors
in the urban environment and major malignancies of the digestive,
respiratory, and urinary tracts been established. But the frequency of
these diseases is much higher in cities than in nonurban environments.

Esthetics

The impact of the destruction of the enviro ment on man's percep-
tions and aspirations cannot be measured. Yet today citizens are seek-
ing better environments, not only to escape pollution and deterioration
but to find their place in the larger community of life. It is clear that
few prefer crowding, noise, fumes, and foul water to esthetically
pleasing surroundings. Objections today to offensive sights, odors, and
sounds are more widespread than ever. And these mounting objections
are an impoi ant indicator of what Americans are unwilling to let
happen to the world about them.

Economic Cos

The economic costs of pollution are massive billions of dollars
annually. Paint deteriorates faster, cleaning bills are higher, and air
filtering systems become necessary. Direct costs to city dwellers can be
measured in additional household maintenance, cleaning, and medical
bills. Air pollution causes the housewife to do her laundry more often.
The farmer's crop yield is reduced or destroyed. Water pollution pre-
vents swimming, boating, fishing, and other recreational and com-
mercial activities highly valued in today's world.



Natural Systems
Vast natal _al systems may be severely damaged by the improvident in-
tervention of man. The great Dust Bowl of the 1930's was born in the
overuse of land resources. Many estuarine areas have been altered and
their ecology permanently changed. On a global scale, air pollution
could trigger large-scale climatic changes. Man may also be changing
the forces in the atmosphere through deforestation, urban construction,
and the spilling of oil on ocean waters.

SOLVING PROBLEMS

In the short run, much can be done to reverse the deadly downward
spiral in environmental quality. Citizens, industries, and all levels of
government have already begun to act in ways which will improve
environmental quality. The President's February 10 Message on the
Environment spelled out some specific steps which can be taken now.

It is clear, however, that long-range environmental improvement
must take into account the complex interactions of environmental
processes. In the future, the effects of man's actions on complete eco-
systems must be considered if environmental problems are to be solved.

Efforts to solve the problems in the past have merely triednot very
successfullyto hold the line against pollution and exploitation. Each
environmental problem was treated in an ad hoc fashion, while the
strong, lasting interactions between various parts of the problem were
neglected. Even today most environmental problems are dealt with
temporarily, incompletely, and often only after they have become

The isolated response is symptomatic of the environmental crisis.
Americans in the past have not adequately used existing institutions
to organize knowledge about the environment .and to translate it into
policy and action. The environment cuts across established institu-
tions and disciplines. Men are beginning to recognize this and to con-
template new institutions. And that is a hopeful sign.
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MITE FEDERAL GOVERNMENT'S pace in tackling environmental
deterioration has greatly accelerated. The problems of pol-

lution, waste, and degradation, haphazardly handled, have pressed in
on daily living and forced Washington to become more deeply in-
volved and better organized. This year President Nixon has proposed
legislation on a wide range of environmental concerns. The Govern-
ment has to reorganize for a comprehensive attack.

How the Federal Government is organized can strongly influence
its strategies, programs, and effectiveness in coping with the
environment.

In recent years, Federal institutions responsible for enviromnental
quality have been handicapped by a managerial organization poorly
suited to the task. The Federal Government has needed improvement
in three environmental areas.

First, it has needed to sharpen both the development of environ-
mental policy and the analysis of environmental trends and programs.
Many problems of the enviromnent cut across several Federal agencies,
but no one agencyand until recently no special staff in the Executive
Office of the Presidenthas had an overview function.

19



Second, environmental concer s are often slighted when agencies
pursue their primary missions with inadequate attention to side ef-
fects. For example, the agencies which construct or fund the construc-
tion of highways, dams, and airports are chiefly concerned with costs
and engineering feasibility. Such quantitative factors usually over-
shadow adequate consideration of a project's environmental impact.

Finally, as environmental control programs grow in scope and au-
thority, effective management grows more difficult. Different agencies
carrying out like functions, such as standard setting, research, moni-
toring, and regulation, have operated independently of one another.

FEDERAL POLICYMAKING

Establishment of the Council on Environmental Quality

In May 1969, President Nixon established the first organizational
entity charged with taking a broad overview of environmental prob-
lema the Cabinet-level Environmental Quality Council, chaired by
the President. It was still felt, however, that the Executive Office
needed an independent organization concerned exclusively with en-
vironmental problems and yet not made up of the many existing
agencies. Such an organization would be free to look at environmental
problems in new ways and to propose new approaches for dealing with
them. With broad bipartisan backing, the Congress enacted two re-
lated measure : the National Environmental Policy Act of 1969 and
the Environmental .Quality Improvement Act of 1970. The Cabinet-
level Environmental Quality Council was abolished by Reorganiza-
tion Plan No. 2 of 1970, which established a Domestic Council in the
Executive Office of the President.

On January 1, 1970, President Nixon signed the National Environ-
mental Policy Act (Public Law 91-190). That act established
national policy on the enironment, placed new responsibilities on
eral agencies to take environmental factors into account in their de-
cisionmaking, and created a Council on Environmental Quality in the
Executive Office of the President. The President appointed Russell E.
Train as chairman of the newly created Council and Robert, Cahn
and Gordon J. F. MacDonald members. They were confirmed by the
Senate on February 6.

The act charges the Council with assisting the President in prepar-
ing an annual enviromnental quality report and making recommen-
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dations to him on national policies for improving environmental
quality. It empowers the Council to analyze conditions and trends
in the quality of the environment and Lo conduct investigations relat-
ing to the environment. It gives the Council responsibility for apprais-
ing the effect of Federal programs and activi ies on environmental
quality, and authorizes funds for 1970-1973.

The Council's ability to perform its functions was significantly
strengthened this year by the Environmental Quality Improvement
Act of 1970 (Public Law 91-224) (see app. F) , which was passed as
title II of the Water Quality Improvement Act of 1970. This act
created a new Office of Environmental Quality, which provides staff
support to the Council. The Chairman of the Council on Environ-
mental Quality serves as its Director and the activities of the Council
and Office are meshed into one entity. The Act authorized funds for
the Office, bringing the total authorization for the Council and the
Office to $800,000 for fiscal year 1970 ; $1,450,000 for 1971 ; $2,250,000
for 1972 ; and $2,500,000 for 1973. The Environmental Quality Im-
provement Act also added to the responsibilities of the Council and
the Office. It specified that they should review monitoring, evaluate
the effects of technology, and assist Federal agencies in the develop-
ment of environmental standards.

On March 5, 1970, the President issued Executive Order 11514.
Together with the two public laws, it empowers the Council to recom-
mend to the President and to Federal agencies priorities in environ-
mental programs. Under the order and the acts, the Council will
also promote the development and use of indices and monitoring sys-
tems and advise and assist the President and the agencies in achieving
international environmental cooperationunder the foreign policy
guidance of the Department of State. Taken together, the legislation
and the Executive order provide a broad charter for the Council.
They also provide a mandate for reform in the way Federal
agencies make environmental decisionsfrom initial planning to
implementatio

A New S ep in Decisionmaking

The National Environmental Policy Act requires Federal agencies
to take several significant steps. One is to include in every recommenda-
tion or report on legislation and on other major Federal actions
significantly affecting the quality of the environment a detailed state-
ment concerning the environmental impact of the action, adverse
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impacts that cannot be avoided, alternatives to the proposed action,
the relationship between short- and long-term uses, and any irre-
versible commitment of resources involved. The detailed statements
will include the comments of State and local e:ivironmental agencies
as well as appropriate Federal agencies with environmental expertise.
The statements will then be made available to the Council on Environ-
mental Quality, the President, and the public.

Executive Order 11514 further requires that Federal agencies con-
tinually monitor their own activities to enhance environmental qual-
ity. The order also requires that the agencies provide for timely
public information and hearings, where appropriate, on Federal plans
and programs with potential environmental impact.

On April 30, the Council on Environmental Quiliy issued Interim
Guidelines for the preparation of environmental scatements, requiring
each Federal agency to establish internal procedures for implementing
this provision of the act by Jurie 1, 1970. The Council's Interim
Guidelines, published in the Federal Register (see app. G), will be
reviewed and revised as necessary.

In addition to its immediate impact within the Federal establish-
ment, the provision of the law requiring detailed environmental state-
ments has been the subject of litigation in several lawsuits and admin-
istrative proceedings. In one instance a Federal court blocked a
Federal loan to develop a wildlife habitat into a golf course pending
submission of the required environmental analysis. In another, the
Corps of Engineers was enjoined from removing the ground cover
along a river in Arizona.

The environmental statements required of the agencies add a vital
step to the decisionmaking process. Federal agencies are now required
to consider explicitly the environmental implications of their actions.
Such consideration will permit Federal, State, and local agencies and
other Federal agencies having an interest in the environment to re-
view the environmental implications of a Federal project before the
projezt is undertaken. The Federal Government need no longer be
in the position of trying to repair damage to the environment after
the damage has been done bemuse the relevant factors were not con-
sidered at the time of decision.

Council Activities

Since it as organized the Council has been involved in a wide
variety of projects many at the direction of the Presida-at. In his
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February 10, 1970, Message on the Environment, the President di-
rected the Council to provide leadership in the areas of agricultural
pollution, in the development of nonpolluting power sources for the
automobile, and in the recycling and reuse of solid wastes. In the area
of solid wastes, the Council has been evaluating the feasibility of
recycling junked automobiles, beverage containers, paper, and waste
oil. In his April 15 Message to Congress on Waste Disposal, the Presi-
dent directed the Council, in consultation with other Federal agencies
and State and local governments, to develop a Federal policy and
programs for controlling disposal of wastes in the ocean.

The Council is involved in a number of other activities. It par-
ticipated with other agencies in developing the President's proposals
to control and prevent oil spills from ships and boats. It is now work-
ing with a number of Federal agencies on proposals to contrcl
air and water pollution, solid wastes, pesticides, noise, and mercury
pollution to reduce the phosphate content of detergents; and to
control pollution in the Great Lakes.

The President, in Executive Order 11507, directed Federal agencies
to undertake an extensive program to bring Federal facilities in line
with air and water quality standards. That order envisions a 3-year
program to demonstrate Federal leadership in the Nation's antipollu-
tion drive. The Council was made responsible for maintaining a
con tinning review of this program.

The Council has established three advisory committees. One,
formed on April 6, 1970, advises the Coimcil on the impact of cur-
rent Federal, State, and local tax structures on the environment. A
Legal Advisory Committee announced on April 30, advises the Council
on a broad range of environmental legal questions. A task force on the
development of a virtually nonpolluting automobile had its first meet-
ing on July 9.

The Council is at work identifying improved indicators of environ-
mental quality and determining requirements for comprehensive en-
vironmental monitoring systems. Current monitoring systems are
often spotty in coverage and do not provide the total information
necessary to assess environmental conditions and trends, or to predict
the impact of proposed actions, or to determine the effectiveness of
programs for protecting and enhancing environmental quality.

A ,pumber of additional broad environmental policy issues are also
under consideration by the Council. It is evaluating a wide range
of Federal programs for their hnpact on the development and growth
of specific areas. It is measuring the sufficiency of land use planning
and control ut State and local levels, and it is seeking alternative in-

44 23



stitutional and control mechanisms for better land use management.
It is also analyzing the growing levels of toxic substances injected into
the environment hy new and complex manufacturing processes and
is searching for alternative ways to pretest and control them.

In all of these activities, the Council works closely with Executive
Office agencies such as the Office of Science and Technology, Council
of Economic Advisers, and Office of Management and Budget. It also
works with the program agencies such as the Departments of the
Interior ; Health, Education, and Welfare; Agriculture ; Transporta-
tion ; Commerce, and others. Only by working through these agencies
is it possible to deal with the broad range of environmental problems.

REORGANIZING THE FEDERAL STRUCTURE

The current fragmentation ef programs for environmental protec-
tion makes it difficult for the Federal Government to pursue a coordi-
nated anti-pollution strategy. Although many of the same pollutants
may be disposed of either in the air or on water or land, major pollu-
tion control programs treat them separately according to the medium
where they occur. Imbalance, overlap, and neglect come from con-
fusion about the extent to which air and water pollution control
agencies are responsible for radioactive materials and pesticides when
these substances appear in air or water. Some agencies which admin-
ister environmental control programs also have developinental
responsibilities which tend to be inconsistent with their environmen-
tal programs.

These problems have become increasingly apparent in recent years.
In 1969, President Nixon directed his Advisory Council on Executive
Organization, headed hy. Roy L. Ash, to make a thorough study of
Federal kinvironmental programs. The President stated in his 1970
Message n the Environment that he would recommend nee e orga-
nizaticnai reforms based on the Ash Council report-

On July 9, 1970, the President transmitted to the Congress two
reorganization plans to improve administration of environmental and
oceanographic programs. One plan would consolidate pollution con-
trol programs in a new, independent Environmental Protection
Agency. The other would consolidate a number of marine and atmos-
pheric programs in a new National Oceanic and Atmospheric Admin-
istration in the Department of Commerce. In his message on the two
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reorganization plans, the President said that "only by reorganizing
our Federal efforts can we . . effectively ensure the protection,
development and enhancement of the total environment."

The Environm ntal Protection Agency

The Environmental Protection Agency (EPA ) would combine pro-
grams now housed in five separate Federal agencies. It would be inde-
pendent of any Cabinet agencysimilar to NASA or the AEC. Its
main role would be to establish and enforce standards, inonitor and
analyze the environment, conduct research and demonstrations, and
assist State and local government pollution control programs.

The Federal Water Quality Administration, now in the Depart-
ment of the Interior, and the National Air Pollution Control Admin-
istration, now in the Department of Health, Education, and Welfare
(HEW), would be transferred to EPA. These would give EPA broad

authority and ability to control air and water pollution. The new
agency would carry out all the functions and responsibilities contained
in the Clean Air and Federal Water Pollution Control Acts.

EPA would also take over the solid waute management program
from HEW. It would take from the Federal Radiation Council the
power to establish guidelines and recommend standards for radiation
exposure. It would assume the authority of the Atomic Energy Com-
mission to set standards for radiation hazards in the general
environment.

The new Agency would pull together the widely scattered programs
dealing with the environmental impact of pesticides. It would assume
authority, now in the Department of Agriculture, to register pesti-
cides. It would acquire the pesticide research and standard-setting
programs of the Food and Drug Aoministration of HEW.

EPA's total budget would approach $1.4 billion, and it would em-
ploy almost 8,000 Federal personmel. It would be able to deal with
significant problems that the current, iragmented organization of
environmental protection programs is not capable of handling.

Many pollutants are not limiteci t-J one mediumair, land, or
waterand are difficult to combat by media, which is the primary
organizational basis of current programs. Pesticides, for example,
which are applied to crops or land, degrade and disperse. Anywhere
along the way, they may intrude on land, water, or air. EPA will be
able to establish standards for the control of pollutants, taking into
account the "total body burden"that is, how much of a given sub-
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stance an individual is exposed to whether it comes from air, water,
or land. By bringing together research and monitoring activities
from several agencies, EPA will be able to provide an "early warning
system" against the accumulation of hazards.

Some pollution problems remain unrecognized because of gaps in
agency jurisdiction or because no one agency has clear lead respon-
sibility. With its broad responsibility for environmental protection,
EPA would greatly improve the ability to recognize and to take
action against such "new" pollution problems as noise. Pollution
problems of the future will cut more and more across the jurisdictions
of existing agencies, making the need for a unified agency even
crreater.

Also, the same source may contribute to several different kinds of
pollution. Many industrial firms are able to choose the particular
medium in which they will dump their wastes. The current organiza-
tion deals separately with each medium. A case in New Jersey illu-
strates this problem. A manufacturing firm was required by court
order to control air pollution pouring from the stacks of one of its
large factories. The firm installed control devices which converted .
the gaseous wastes into a liquid. But then the wastes were dumped
into a nearby river, and the firm is now back in court for violating
water quality standards. Creation of EPA cannot guarantee that such
problems will no longer arise. But it can provide more rational stand-
ards and more coordinated enforcement, which will permit industry
and State and loc I governments to work toward total environmental
impr ovement.

Current environmental protection programs compete for funds
with health, resource, and development programswith no clear
framework for establishing priorities among them. EPA will provide
an opportunity to weigh priorities carefully and develop an optimum
mix of manpower and funds. It will be able to marshall improved
overall strategies for attacking pollution problems.

The new EPA and the Council on Environmental Quality will rein-
force each other's mission. The Council is essentially a staff organiza-
tion. It is not intended to have operating responsibilities. Its function
is to advise the President on environmental policies, to coordinate
all activities of the Federal agencies related to environmental quality
and to work with the agencies to insure that environmental considera-
tion be a key element of decisionmaking. EPA, on the other hand, will
be responsible for executing antipollution policies and for carrying out
the many functions involved in controlling pollution. It will assist the
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Council in developing and recommending to the President new policies
for the protection of the environment.

There is also a differencL in the scope of concern of the two agencies.
The Council is responsible for the environment, broadly defined. This
includes such subjects as population, land use, and conservation. The
new agency will focus specifically on pollution control, which is only
one part of the Council's responsibilitks. But, creation of EPA will be
a key building block in achieving the comprehensive view of envi-
ronmental matters which the Council seeks.

The National Oceanic and Atmospheric Administration

The National Oceanic and Atmospheric Administration (NOAA)
would be composed of selected marine programs transferred from the
Department of the Interior, the National Science Foundation (NSF),
the Coast Guard, the Navy, and the Army Corps of Engineers. Its
budget would total about $270 million, and it would have a personnel
strength of over 12,000. These programs would be transferred to
NOAA : Environmental Science Services Administration (Com-
merce) ; most elements of the Bureau of Commercial Fisheries, the
marine sport fish program from the Bureau of Sport Fisheries and
Wqdlife, the major part of the anadromous fish program, and
tLe marine mining program (Interior) ; the Office of Sea Grant
Programs (NSF) ; the national data buoy development program
(Coast Guard) ; and the Great Lakes Survey (Corps of Engineers).
NOAA would be located in the Department of Commerce.

The NOAA proposal in large part reflects the recommendations of
the Commission on Marine Science, Engineering and Resources as
published in its report, "Our Nation and the Sea," in January 1969.
The President, in transmitting the proposal to Congress, stated that
he expected NOAA to "exercise leadership in developing a national
oceanic and atmosj ftric program of research and development."

A Coordinated Attack

In his message to the Congress of July 9, the President called his
reorganization proposals "an opportunity to re-evaluate the ade-
quacy of existing program authorities. . . As these two new organi-
zations come into being, we may well find that supplementary
legislation to perfect their authorities will be necessary. I look forward
to working with the Congress in this task."



NOAA provides new opportunities to improve understanding of
oceanic and atmospheric resources. The creation of the Council on
Environmental Quality and the reDrganization plan for an Environ-
mental Protection Agency represent a bold move in Federal organi-
zation for environmental quality. For the first time, the Nation will
have the type of policy and organizational focus to mount an effective,
coordinated attack on pollutants and other forms of environmental
decay.
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der Ofittlion

ribillOrGI-10171T history man has been rav by plague and
epidemics visited on him by poor sanitation and polluted

water. In more modern times, the great typhoid epidemics that swept
London in the mid-19th century underscored the peril of water pollu-
tion and launched the fist organized steps to combat it. knk' until
very recent times this stress on preventing waterborne disease was the
major thrust of efforts to stem the decline of the environment.

Americans have acted, until recently, as though their rivers and
lakes had an infinite capacity to absorb wastes. Pollution was con-
sidered the price of progress. Not until 1948 was comprehensive Fed-
eral water pollution control legislation enacted, and the first
permanent legislation was not passed until 1956. The original over-
riding concern was with human health, and almost all State water pol-
lution programs were carried On by State health departments.

Water pollution control legislation and programs have now been
broadened to embrace a host of environmental concerns, including
recreation and esthetics. Epidemics due to waterborne causes are
largely of the past, and our health efforts have moved to a more
sophisticated concern for the effects of small amounts of toxic chem-
icals on humans and other forms of life.

Three reasons, besides the changed nature of the health problem,
help explain the broader environmental concern of today : First, the
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growth of industries and cities has multiplied pollution in most water-
ways ; second, demand for outdoor recreation has grown in a society
increasingly affluent and leisure oriented ; and thirda thread run-
ning through all the othersis man's inexplicable affinity to water.
Whczher it is the pleasure he derives from a fountain, the mood of a
walk along the lake shore, the relaxation of fishing, or his identifica-
tion with majestic water bodiesthe Danube, the Great Lakes, or
San Francisco Bayman has found tranquility and inspiration in
his appreciation of water. But, the current condition of many of
our lakes and rivers makes appreciation impossible.

Pollution problems exist in all parts of the United States, particu-
larly in the Northeast and in the Great Lakes region. In these areas,
which have experienced tremendous urban and industrial growth over
the past century, there was, at least until recently, inadequate invest-
ment in the construction of treatment plants. Now a big backlog of
needed construction has accumulated. Specific sources of pollution,
besides the ordinary municipal and industrial wastes, affect certain
areas. Acid mine pollution is common in the coal mining States of
Appalachia, and saline pollution occurs in the irrigation areas of
Western States.

In some areas of the country, remedial programs have succeeded
in raising the levels of water quality. However, population and in-
dustrial growth, higher water quality demanded by the public, and
the increasing severity of certahi types of pollutionfor example, oil
spills and increased algal blooms in lakesall mean that we have
only begun to tackle the problem.

NATURAL PROCESSES AND WATER POLLUTION.

Sevsral basic biological, chemical, and physic1 al processes affect the
quality of water.

Organic wastes decompose by bacterial action. pacteria attack wastes
dumped into rivers and lakes, using up oxygen in the process. Organic
wastes are measured in units of biochemical oxygen demand BOD
or chemical oxygen demand (COD), both measures of the amount of
oxygen needed to decompose them. The COD measure is more in-
clusive than BOD, but BOP is much more commonly used. Fish and
other aquatic life need oxygen. If the waste loads are so great that
large amounts of oxygen are spent in their decomposition, certain
types of fish can no longer live in that body of water. A pollution-
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resistant, lower order of fish, such as carp, replace the original fish
population. The amount of oxygen in a water body is therefore one
of the best measures of its ecological health.

If all the oxygen is used, an anaerobic (without air) decomposi-
tion process is set in motion with a different mixture of bacteria.
Rather than releasing carbon dioxide in the decomposition process,
anaerobic decomposition releases methane or hydrogen sulfide. In
these highly polluted situations, the river turns dark, and odors
often overwhelmingpenetrate the environment.

Heated water discllarged into lakes and rivers often harms aquatic
life. Heat accelerates biological and chemical processes, which reduce
the ability of a body of water to retain dissolved oxygen and other
dissolved gases. Increases in temperature often disrupt the reproduc-
tion cycles of fish. By hastening biological processes, heat accelerates
the growth of aquatic plantsoften algae. Finally, the temperature
level determines the types of fish and other aquatic life that can live
in any particular body of water. Taken together, these effects of ex-
cess heat operate to change the ecology of an areasometimes dras
cally and rapidly.

One of the most serious water pollution problems is eutrophication
the "dying of lakes." All lakes go through a natural cyule of eutrophi-
cation, but normally it takes thousands of years. In the first stage
the oligotrophic lakes are deep and have little biological life. Lake
Superior is a good example. Over time, nutrients and sediments are
added; the lake becomes more biologically productive and shallower.
This stagethe mesotrophiehas been reached by Lake Ontario. As
nutrients continue to be added, large algal blooms grow, fish popula-
tions change, and the lake begins to take on undesirable characteris-
tics. Lake Erie is now in this eutrophic stage. Over time, the lake
becomes a swamp and finally a land area.

Man greatly accelerates this process of eutrophication when he adds
nutrients to the water detergents, fertilizers, and human wastes. He
has done this in Lake Erie and countless other lakes. Man's action can,
in decades, cause changes that would have taken nature thousands
of years.

WHERE WATER POLLUTION COMES FROM

Alt ough water pollution comes from in ny sources the m -or ones
are industrial, municipal, and agricultural.



Industrial Wastes

The more than 300,000 wate using facwries in the United States
discharge three to four times as much oxygen-demanding wastes as
all the sewered population of the United States. Moreover,many of the
wastes discharged by industry are toxic. Table 1 shows the amount of
water consumed by various industries and the pollution loads, before
treatment, that they produce. The output of industrial wastes is grow-
ing several times faster than the volume of sanitary sewage.

TABLE 1.Esti ated Vela of ndustrial Wastes Before Treatmen , 964 1

Industry
Waste-
water

volume
(billion
M110110

Process
water
intake
(billion
goUons)

B OD
(million
pounds)

Suspend-
td solids
(million
pounds)

rood and kindred products_ __ _ _ ______ __ __ ____ ________________ 690 260 4, 360 6, 600
Meat products _ _ _ ._ _ ___ _ _ , _ ,. ,___ ______ _ _ ___ 99 62 640 640
Dairy products _ _ _ - - ____ ___ ___ __ ____,_ _ _ __ . 58 13 400
Canned and frozen food__ _ , _ _ - . , _______ ,_ 87 51 1, 200 600
Sugar relining 220 110 1,400 5, 000
All other 220 43 670 110

restile mill products 140 110 890 N.E.
'aper and allied products- - _ -__ _- ___ __, ___________ _______ 1, 900 1, 300 5, 900 3, 000
)hemieal and allied products_ , - , _____ _ - _ , - - ___ _ __ .. 3, 700 560 9, 700 1, 900
'etroleum and coal_ , _ _ _ _ _ _ - _ _ _ _ __ , _ ___ _ - ___ ___ 1, 00 88 500 460
lubber and plastics 160 19 40 50
'riruary metal3 4, 300 1, 000 480 4, 700

Blast furnaces and steel mills_ _ _____ _ , _ , ,,, _, 3, 600 870 160 4, 300
All other.- ____ - _. _ _ __ ___ _ _,.._ 740 130 320 430

lachinery . 150 23 60 50
'.1ectrical machLnery___ ,-- -_---- - - _____ -.--- - ____ 91 28 70 20
7ransportation equipment. 240 58 120 N E
L11 other manufatturhIg. _ - _ - _ - _ ___ - - - _ - _ -. - - 450 190 390 930

All manufacturing_ __ _ _ _____ - _ __ , _ __ -_,..... _ _ _ . - 13, 100 3, 700 22, 000 18, 000
Por comparison: Bewared population of United States 3 5, 300 37, 300 4 8, 800

I Columns may not add, due to rounding.
2 120,000,000 persons times 120 gallons times 365 days.
2 120,000,000 persons times 1/6 pound times 305 days.
4 120,000,000 persons times 0.2 pound times 365 days.
Source: Data derived from T. I. Powers, National Industnal Assessment, 1967.

Although there is as yet no detailed inventory of industrial wastes,
indications are that over half the volume discharged to water comes
from four major industry groupspaper, or-ranic chemicals, petro-
leum, and steel.
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The greatest volume of indus rial wastes is discharged in the North-
east, the Ohio River Basin, the Great Lakes States, and the Gulf Coast
States. Lesser, but significant volumes are discharged in some areas
of the Southeast and the Pacific Coast States.

Most industrial water waste can be curbedand much has been
by treatment and by designing production processes that minimize
waste. For example, the average waste from modern sulfate pulp and
paper plants is only 7 percent of what it was in the older sulfite
process. Treatment processes are now available for most industrial
wastes. Their total estimated costs, as a percentage of gross sales by
all industry are well under 1 percent, although costs are much higher
for some industries. Also, many industrial i -astesthose from food
processing, for examplecan be treated efficiently (after pretreatment
in some cases) in municipal waste treatment systems.

Some industrial pollution, however, presents difficult abatement
problems. The trend toward using and shipping complex chemical
products has greatly increased the possibility of releasing wastes in the
environment. Many of these new chemicals are very difficulc, to detect
and to control, and there is fear that too little caution and study
preceded the processing and marketing of some of these materials.

Small amounts of heavy metals can be a problem. For example,
until early this spring, little nttention was gi ven to mercury, although
separate incidents of mercury poisoning had occurred in Japan and
Sweden. Currently, levels of mercury above Food and Drug Adminis-
tration standards have been discovered in more than 20 States with
the result that in many of them, sport und commercial fishing has
been curtailed. The Federal Government has c011ected data on the
sources of mercury dischargemainly chemical plantsand has
soright court action against eight firms. The Council on Environmental
Quality is coordinating long-term Federal agency efforts to spell out
the danger and develop remedial programs.

Many authorities believe that waste heat looms as one of the most
serious types of future water pollution. The chief ,,ource of thekmal
pollution today is the electric power industry, which requires tremen-
dous amounts of water for cooling. Other sources include petroleum,
chemical, steel, and pulp and paper processing. The heaviest users are
listed in table 2.

The best single indicator ( future potential for thermal pollution is
the predicted increase in the generation of electricity. The electric
power industry is growing at a rate of 7.2 percent annually, virtually
doubling every 10 years. This trend is expected to continue, table 3



TABLE 2.Use of Cooling Water by U.S. Industry

IndUsiTY
Cooling

water intake
(billions of

gallons)

percent
of total

Electric power 40,680
Primary metals 3,387 8.8
Chemical and allied products__ 3,120 6.2
Petroleum and coal products 1,212 2.4
Paper and allied products 607 1.2
Food and kindred products 392 0.8
Machinery 164 .3
Rubber and plastics ______ _________________ __ 128 .3
Transportation equipment 102 2
All others - _ _ ___ 273 5

Total 100. 0

Source: Federal Water Pollution Control Administration, "Industrial Waste Guide on Thermal Pollu-
tion," September 1968.

TABLE 3.

Year :
1912

U.S. Electric Po erPast Use, Future Estimates

kiluwatt-houra

1960 753
1965 _ 1,060
1970 1 503
1975 ___ 2,022
1980 2,754
1985 ___________ 3,639

Source : Federal Water Pollution Control Administration, "Industrial Waste Guide on
Thermal Pollution," September 1968.

The principal use of water in steam-electric generating plants is for
condenser cooling. The amount of water necessary depends on plant
efficiency ar., the designed temperature rise within the condensers. The
temperature rise of cooling water condensers is uf aally in the range of
100 to 20° F., with the average rise about 13° F. Large nuclear steam
electric plants require about 60 percent more condenser water for a
given temperature rise than late model fossil-fueled, steam-electric
plants of equal size. However, the development of advanced reactors,
such as the fast breeder, will essentially eliminace the difference be-
tween nuclear and fossil-fueled plants. It is estimated that by 1980,
cooling operations by the electric power industry will require the
equivilent of one-fifth of the total fresh water runoff of the Unitea
States.
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Municipal Wastes

Mmiicipal waste treatment plants handle more than just domestic
wastes from homes and apartments. On a nationwide average, about
55 percent of the wastes processed by municipal treatment plants comes
from homes and commercial establishments and about 45 percent from
industries. Less than one-third of the Nation's population is served
by a system of sewers and an adequate treatment plant. About one-
third is not served by a sewer system at all. About 5 percent is served
by sewers which discharge their wastes without any treatment. And
the remaining 32 percent have sewers but inadequate treatment plants.
Of the total sewered population, about 60 percent have adequate
treatment systems. The greatest municipal waste problems exist in the
areas with the heaviest concentrations of population, particularly the
Northeast.

Three levels of treatment are employed in municipal treatment
plants. Primary treatment is a simple gravity process that separates
and settles solids in a big tank. Such primary plants provide BOD
removal levels of 25 to 30 percent. Secondary treatment is a biological
process that speeds up what nature does in natural water bodies. In the
activated sludge process used by many large cities, bacteria and air are
mixed. with sewage to accelerate decomposition of wastes. The other
secondary treatment processthe trickling filterinvolves spraying
wastes uniformly over a rock bed. Bacteria formed on the rocks, in the
presence of air, accelerates decomposition of wastes. Good secondary
treatment plants remove 90 percent of measured BOD. That does not
mean that 90 percent of total oxygen-demanding wastes are removed,
but only the part that is measured by certain laboratory tests.

Advanced waste treatment, often called tertiary treatment, involves
a wide variety of processes tailored for specific treatment needs. For
example, one advanced waste treatment process is lime-alum precip-
itation, which removes 80 percent of phosphates from waste wa
compared to an average of 30 percent in normal secondary treatment.
Other processes, using carbon adsorption and sand filtering, remove
up to 99 percent of measured BOD.

The waste loads from municipal systems are expected to nearly
quadruple over the next 50 years. Even if municipal and industrial
waste loads are cut substantially through treatment, pollution prob-
lems will continue to plague densely populated and highly industrial-
ized, areas where the capacity to assimilate waste is exceeded.

Among other municipal waste problems that, will grow more ap-
parent as conventional treatmont reduces gross pollution loads
are those caused by storm or combined sewers and by nutrients. Many
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cities have combined sewers, which discharge raw sewage along with
street runoff directly to streams when treatment systems become over-
loaded during storms or thaws. Even where sewers are separated, pol-
lution from storm sewer discharges carrying a variety of wastes from
the streets is possible. Although combined sewer problems exist in
most regions of the country, the most severe are centered in the North-
east, Midwest, and to some degree, the Far West.

Municipal wastes contribute the major load of usable phosphates
and significant amounts of nitrates to water bodies. Already nutrient
pollution has led to a strict requirement for very high treatment levels
for waste discharges to the Great Lakes and several other areas. Sec-
ondary treatment plants remove an average of 30 pement of the phos-
phorous and up to 20 percent of the nitrogenous materials, although
with modifications higher levels of treatment are possible. In many
places treatment levels approaching 100 percent will probably be
necessaryespecially if the phosphate content of detergents is not
reduced.

Agricultural Wastes
Wastes from feedlots are a key source of agricultural pollution. The
increasing number of animals and modern methods of raising them
contribute to the worsening pollution of waters by animal wastes. Beef
cattle, poultry, and swine feeding operations, along with dairy farms,
are the major sources of actual or potential water pollution from ani-
mal wastes. In the United States today, the number of animals, their
waste equivalents to humans, and the total waste equivalent are as
follows :

Animal
population

(in Millions)

Ratio of waste
output of

shIgle aoLmal
to output of

a human

Total anLmal
wastes

expressed as
equivalent
number of
humans (in
millions of
humans)

(3)

Cattle _ - _ _ - _ _ _ - ____ _ _ _ _ _ _
Horses
Hogs - -- --- - ____ _ _ __ _ _ - ____
Sheep_
Chickens ______ _ _ _ __ _ _____ _____ - _ _ - _

Total I

1G7 16. 40
11. 30

1. 00
2. 45
O. 14

1, 754. 8
33. 0

100. 7
63. 7
52. 5

64 _--------_ = 2, 005. 6

I Col. 1 times eel. 2 equals total in col. 3.

Source: Data derived from Federal Water Pollution Control Administration, "Cost of Clean Water
vol. 2, 1968.
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Hence, animal w stes are estimated to be the equivalent of the
was1-,,--9 of 2 billion people. These figures should not be interpreted as

c.,timate of the potential pollution from feedlots, however, since
most of these wastes never reach the water. But they are a measure of
the total amount of animal wastes, part of which causes water pollu-
tion and solid waste problems.

Agricultural waste sources are scattered throughout the Nation.
Large cattle herds are fed in the Midwest, West, and Southeast; poul-
try in the South and in the Middle Atlantic States; and hogs in the
Midwest and South. If current consmaptien rates continue, animal
wastes will increase significantly. The trend toward confined feedino-
and concentrated rations is bound to add to the poliution potential
of feedlot wastes although better control methods are being developed.

Fertilizers contain nitrogen and phosphorus, two primary nutrients
that nourish algae in water. Nitrates are the bigger problem since,
unlike phosphates, which stick to soil, nitrates are very susceptible
to runoff from rain. Also, nitrates leach into grou.nd water. High ni-
trate concentrations in water cause infant methemoglobinemia or
"blue baby." The use of chemical fertilizers has increased rapidly in
the United States over the last decade and is expected to continue to
rise, although at somewhat slower rates. In some areas, particularly
in the West, watta- leached from irrigated lands has caused serious
water pollution. In the Western United States, salt content in many
rivers exceeds the levels considered acceptable for most types of crops.
The problems resulting from use of pesticides, which pollute the air,
the land, and the water, are covered in chapter WI.

Other Sources

Sediment and erosionSediments carried by erosion represent the
greatest volume of wastes entering surface waters. The volume of
suspended solids reaching U.S. waters is at least 700 times greater
than the total sewage disoharge loadings. Sediments are washed in
from croplands, unprotected forest soils, overgrwied pastures, strip
mines, roads, or bulldozed urban areas. Agricultural development in-
creases land erosion rates four to nine times over what they are for
natural cover. Construction may increase the rate a hundredfold.
A 1969 report of the Federal Water Quality Administration esti-
mated the average sediment yield during a rainstorm at highway
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construction sites at about 10 times that for cultivated land, 200 times
that for grass areas, and 2,000 times that for forest areasdepending
on the rainfall land slope, and the exposure of the bank. Similar
rates of sediment production occur from commercial and industrial
construction in urban areas_
Oil and other hazardous substancesWith the grounding of the
Torrey Canyon la 1967, the breakup of the Ocean Eagle in Puerto
Rican waters in 1968, and the Santa Barbara offshore oil leak in 1969 .
oil pollution has become recognized as a serious national and world-
wide problem. An estimated 10,000 spills of oil and other hazardous
materials annually pollute navigable waters of the United States. Al-
though damages from other hazardous substances can be just as sig-
nificant and diverse as those caused by oil pollution, the volume of oil
transported and used makes it the most important singlo pollutant
of this type.

Most oil spills exceeding 100 barrels come from vessels, although
about one-third of the incidents involve pipelines, oil terminals, and
bulk storage facilities. Vessel casualties are a prime source of oil pol-
lution. Damage from several million gallons of oil entering the water
at one time and place can be extensive.

TABLE 4.Number of Reported Oil Spills in U.S. Waters (Over 100 Bai'rels)

1968 1969

Vesse_ 3t7 532
Shore facilities 295 331
Unidentified_ 72 144

Total 714 1,007

Soince: Federal Water Quality Adminletrat on, "Clean Water for the ," Sum 1970.

Oil pollution may spring from several other sources. Gasoline service
stations dispose of 350 million gallons of used oil per year, much of
which was previously re-refined. Two hundred thousand miles of
pipelines, carrying more than a billion tons of oil and hazardous sub-
stances, cross waterways and reservoirs and are subject to leakage. The
blowout of offshore oil and gas wells, the dmnping of drilling muds
and oil-soaked wastes, the destruction of offshore drilling rigs by
storms, and ship collisions--all are significant potential sources of
pollution.
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With more and more oil and hazardous materials being transported,
the number of spills could grow. On the other hand, tightened regula-
tions developed for oil exploration and production and sounder ship
and pipeline construction could reduce this number.

ine drainageMine drainage is one of the most significant sources
of water pollution in Appalachia, in the Ohio Basin States, and in
certain other areas of the country.

In Appalachia alone, where an estimated 75 percent of the coal mine
pollution occurs, about 10,500 miles of stream are dropped below
desiral)le quality levels by acid mine drainage. Similar drainage from
other types of miningsuch as phosphate, sand and gravel, clay, iron,
gold, copper, and aluminumpollutes other regions of the country.
Acid formation occurs when water and air react with the sulfur-bearing
miperals in the mines or in refuse piles to form sulfuric acid and iron
compounds. Coal mines idle for 30 to 50 years may still discharge large
quantities of acid waters. Mine drainage also contains copper, lead,
zinc, and other metals toxic to aquatic life.

Watercraft wastesAbout 46,000 federally registered commercial
vessels, 65,000 unregistered commercial fishing vessels, 1,600 federally
owned vesels, and 8 million recreational watercraft ply the navigable
waters of the United States according to FWQA. The potential sew-
age pollution from these vessels is estimated to equal that from over
500,000 personscomparable to the population of a city the size of
San Diego. As a total source of pollution, it is insignificant, but it
can be a major impediment to achieving clean water in some harbors
and recreational areas. Further vessel pollution occurs when ships
discharge bilge and ballast water heavy with oils and other substances.

WHAT WATER POLLUTION DOES

Water pollution stems from many sources and exists in many forms
to assail man's senses and hamper his activities. It may appear as oil
slicks, as public health noticas against swimming, or as masses of
aquatic weeds making drinking water undrinkable. More subtle are
long-term changes in the aquatic life of a riverthe decline of sport
fish and the ascendance of carp, sludge worms, and other life forms
tolerant of pollution.
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Health
Epidemics of typhoid, dysentery, and salmonellosis borne by polluted
water are no longer serious public health threats in the United States.
To protect the public from these and other pollution dangers, however,
water must often be treated to high levels before it is drinkable. Beaches
often must be closed and shellfish left unharvested and unmarketed.
Inadequately disinfected municipal wastes, overflows from combined
sewer systems, and runoff from animal feedlots often create high bac-
teria densities in local water supplis.

A survey prepared by the Department of Health, Education, and
Welfare points to disquieting quality deficiencies in some community
water systems, particularly in small communities. Also, there is mount-
ing public health concern over chemical constituents in water. The
effects on humans of small amounts of toxic chemicals in water sup-
plies are not known, but health authorities show increased concern
over their potential effects. Accelerated research is needed for better
understanding of these dangers. The technology to maintain safe
bacteriological quality and to remove many of the potentially danger-
ous chemicals from drinkincr water exists but is not as widely em-
ployed as necessary.

to Re r ation

Reduction of recreational opportunities represents the most wide-
spread consequence of water pollution. Three major types of recrea-
tional activities may be hampered by water pollution :

Boating and water skiingSuch water pollution as floating
solids, gas bubbles and odors, and algal blooms make boating
and water skiing unpleasant. And if bacterial levels are s
ciently high, water pollution can be a health hazard to wa
sportsmen.
SwimmingWhen bacterial counts reach certain levels, public
health authorities close beaches. Inadequately disinfected wastes
from municipalities and overflows from combined sewers are
principal bacterial polluters in populated areas.
Sport fishingTh?, highest water quality is needed to maintain
populations of certain types of game fish. When water quality
declines, the fish die. For example, the most popular fresh water
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sport fish, the trout, requires cold wa er and dissolved oxygen
levels in excess of 5 parts per million to live aad reproduce. On
the other hand, carp, a "trash" fish, can live with dissolved
oxygen levels below 4 parts i million, and even below 2 parts
per million for a limited time.

Fish can die from all types of pollution, but the mitjority of fish kills
are caused by lack of dissolved oxygen, pesticides, and by toxic wastes
from industrial operations. In 1969, over 'TO percent of the kills were
caused by industrial waste and 20 percent by agricultural waste. Most
of the fish killed_ were "trash" or 'ough" fishthose already tolerant
of water pollution.

to Esthetics

The esthetic qualities of water also represent a use by man. That
use may take the form of picnicking, hiking, or just driving near a
body of water. Besides ruining the visual enjoyment, pollution can
cause unpleasant odors, especially when algae clog the water or when
anaerobic conditions exist. Also, sediment, which can turn waters
murky brown, reduces their esthetic appeal.

ial Fishing

Commercial fishing is an important industry in some areas of the coun-
try. In 1969, domestic landings totaled about 4,0 billion pounds of fish
and shellfish valued at $354 million. Although total landings fell to 4.3
billion pounds in 1969, the value to the fisherman had increased to
$518 million. The extent to which water pollution, compared to other
factors, contributed to the lower level of landings is unknown.

to Agricultu e

Saline pollution is the water quality problem which primarily af-
fects agriculture. As water is used by plants and evaporates, the con-
centration of salt rises. ks salt levels in water increase, the farmer may
have to shift to lower yielding, salt-resistant crops.
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industrial Water Supplies

Studies indicate that industry generally treats water to its desired
level to assure constant quality, rather than depending on water with-
drawn directly from rivers and lakes. It would be cheaper for indus-
trial concerns to treat nonpolluted or less polluted water, but the extra
treatment costs for industry are usually not significant.

0 Municipal Water Supplies

Small amounts of potentially toxic matethils, the effiwts of which
are not well known, are not removed by many drinking water treat-
ment plants. Water pollution also increases the costs of treating water
at intake for domestic uses. However, studies indicate that the extra
costs of treating polluted water to meet current standards are not
significant. Several forms of water pollution, however, such as algae
or small amomtts of phenols, a byproduct of a number of maimfac-
taring processes, adversely affect the taste and odor of water. For
reasons of taste and custom, people are often reluctant to draw water
from polluted sources. For example, the quality of water that Phila-
delphia takes front the Delaware River is sbout the same as that of the
Hudson River near New York City, but New Yorkers have been most
reluctant to use the Hudson River as a source of drinking water.

WHAT WATER POLLUTION CONTROL COSTS

The amount of money needed to clean up polluted water is great.
The direct costs are immense, but. a substantial part of the costs are
indirect. For example, any lasting solution is bound to involve modi-
fication of construction, agricultural, and water management practices.

The cost over the next 5 years for municipal waste treatment plants
to meet water quality standards is estimated at $10 billionabont
billion a year. Operating charges are estimated to rise from $410 mil-
lion a year in 1969 to $710 million in 1974. The costs of dealing with
problems of combined sewer overflows have been put by the timerican
Public Works Association at between $15 and $48 billiondepending
on the alternatives chosen.
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TABLE 5.Annual Outlays for Water Pollution Control
[In millions 0! current dollars]

Year

InduStrial outlays Municipal outlays
Total

annual
outlaysInvest-

ment
Operating

charges
Investment

Operating
charges

Treatment Collection
works

905 040 200 470 355 270 1, 940
966_ , ... .._ _ _ - 730 270 520 400 295 2, 215
907 - 505 365 .550 505 320 2, 306
968 _ 530 430 055 500 NW 2, 435
969 _ , ._ , . _ .. ,. .,... , _ 740 515 880 450 410 2, 995
970 s 655 555 2, 000 (0 3 470 >3. 680
971 , 655 595 2, 000 (2) 530 >3, 780
972 _ 655 635 2, 0(.0 (2) 690 >3,880
973 655 675 2,000 (2) 650 >3, 980
974 _ _ 655 715 2, 000 (2) 710 >4, 080

197-74 expenditurns represent those associated with an investment level that will achieve controls re-
quired by water quality standards within the period.

a No estimates available.
s No estimate of incremental collection operating and maintenance costs.
Source: Federal Water Quality Administration.

Industrial abatement costs, excluding those for waste heat from
power produotion, are estimated at $3.3 billion over the next 5 years.
Annual industrial operating costs will increase from $515 million in
1969 to $715 million in 1974. Up to another $2 billion would be neces-
sary in the next 5 years to provide recirculation of water to prevent
thermal pollution.

Costs for controlling other pollution sources are grounded on widely
varying assumptions as to what is necessary, desirable, or possible. As
analysis improves, these costs can be calculated as part of the total
costs necessary to meet water quality Objectives.

GOVERNMENT ACTION

Federal Efforts

The first temporary water pollution control legislation was passed
in 1948. Permanent legislation was enacted in 1956. The Federal
Water Pollution Control Act of 1956 authorized planning, technical
assistance, grants for State programs, and construction grants for
municipal waste treatment facilities. Amendments followed in 1961,
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which among other things, extended FedePal enforcement authority
and increased construction grant authorizations.

In 1965, more amendments established the Federal Water Pollution
Control Administration as successor to a program previously in the
Public Health Service of the Department of Health, Education, and
Welfare. The Administration was transferred to the Department of
the Interior in May 1966. The most important provisions in the 1965
act called for the establishment of water quality standards and imple-
mentation plans for clean-up of all interstate and coastal waters.

The Clean Water Restoration Act of 1966 provided more Federal
money for building treatment facilities. The Water Quality Improve-
ment Act of 1970 gives a new name to the responsible agency, the
Federal Water Quality Administration; provides tighter controls over
oil pollution, vessel pollution, and pollution from Federal activities;
and broadens the earlier laws in other respects.
Setting water quality standardsThe water quality standards
authorized by the 1965 legislation set the stage for the current strategy
for water quality management. The act called on the States to estab-
lish standards for their interstate waters, which can then be approved
as Feaeral standards by the Secretary of the Interior. To set these
standards, the States had to make crucial decisions about desired uses
of their water resources, the quality of water that they need to support
uses, and specific plans for achieving quality levels. Most water quality
standards carry antidegradation clauses seeking to insure that hig
quality waters are maintained at existing levels of purity.

The States are the primary enforcers of water quality standards. If
they fail to act, the Secretary of the Interior may then set standards
and enforce them. The standards of all the States have now been ap-
proved. The goal to provide nationwide, comptehensive water qual-
ity standards --however, is far from reached. Over half the States es-
tablished standards that were not stringent enough in all aspects to
assure adequate water quality protection. So the Secretary excepted
parts of them frcm initial approval. For example, the temperature
criteria of a number of States have been excepted because they did not
set adequate safeguards against thermal pollution. In some cases im-
plementation plans have not been approved because the abatement
measures or the schedules were inadequate. The Secretary of the In-
terior is negotiating with the States concerned, and a nmnber of them
have agreed to raise their standards.. In one case, where no agreement
was reached the Secraary has taken initial action to imrose Federal
standards.
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Even when standards have been approved, there is a need to improve
knowledge of water quality characteristics so that the standards
can be upgraded. In'or example, general criteria on toxic materials are
written into all of the approved water quality standards. But in many
of the standards, specific limits on such products as pesticides have
not been spelled out. Nor have definitive measures for implementing
standards been detailed. The standards generally require seeondary
treatmentor its equivalentfor industrial wastes, even though this
is a crude measure for industrial wastes, and may not be adequate to
forestall pollution in particular areas. In his February 10 Message
on the Environment, the President said that he was requesting author-
ity to require the States, with Federal approval, to set specific effluent
discharge requirements as part of water quality standards. These
would arm the States and the Federal Government with a tool to as-
sure that water quality goals would be met. It would provide a stand-
ard against which the States and the Federal Governnymt can enforce
compliance.

Enforcing standardsVigorous State and Federal enforcement
is critical if the Nation hopes to attain water quality standards. Sev-
eral States are moving aggressively against polluters. Illinois has not
hesitated to open proceedings against major industrial firms. Penn-
sylvania successfully carried through on the first test of its clean stream
law. And with the passage of its Water Quality Act in 1969, California
has vastly buttressed and stepped up its regulatory activity.

Last year, the Federal Government launched its first action to
curb violations of water quality standards under the Water Quality
Act of 1965. On August 30, 1969, the Secretary of the Interior ordered
six alleged violators to clean up their pollution wi: :lin 180 days or
face court action. Each took remedial steps and court action was fore-
talled. On May 19, 1970, the Secretary took action against five other

alleged violators iinder this procedure.
Joint Federal-State enforcement conferences have been stepped up.

The Biscayne Bay conference in February 1970 was the 50th con-
ference enforcement action taken since 1956. Five of these actions
Lake Superior, Escambia River Basin, Perdido Bay, Mobile Bay, and
Biscayne Bayhave been started since January 11 1969. Eight other
conferences were reconvened, and three progress meetings were held
to review progress in compliance. The Refuse Act of 1899 provides
fines and criminal sanctions for dumping wastes into navigable waiters
without a permit. This authority, assigned to the Army Corps of
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Engineers, has been invoked in several recent actions, notably in the
Lake Michigan area. The Federal Government is initiating new efforts
to control pollution through the exercise of the Refuse Act's permit
functions. Section 21 (b) of the new Water Quality Improvement Act
of 1970 requires applicants for Federal permits to file with permit
requts certification from the appropriate State or interstate pollu-
tion control agency that its activity will not violate water quality
standards. The Federal Govermnent will invoke new procedures for
requiring permits to discharcre materials into navigable waters.
Assisting communities to Li-eat wastes.--The Federal Government
,rives grants to municipalities to build waste treatment works. The
legislation permits the Government to make basic grants of 30 percent
of the costs of construction. In States in which the State government
provides financial help and has enforceable water quality standards
plus a comilrehensive plan, the Federal share can go up to 55 percent.

Since 1957, the Federal Government has paid out $1.5 billion to
help build and expand over 10,000 municipally owned and operated
sewage treatment plants. With this money States and cities have con-
structed $6.4 billion in treatment works. In 13 years of such grants, the
population served by some degree of waste treatment has jumped by
more than 51 million people.

Despite this progress, many cities still lag in modern waste treat-
ment. Many faci3ities were designed to provide levels of treatment
which have since proved inadequate. Other plants have become out-
grown and overloaded. Others, crippled by improper operation and
maintenance, have been beset by polluted discharges and have lapsed
into early obsolescence.

Sheer population growth has speeded the overloading of many
treatment plants. During the years in which the Federal Government
has financed sewage treatment, that part of the population using
sewers and thus discharging wastes that must be treated has grown by
35.7 million persons. Higher standards of living and the universal
use of household chemicals and appliances which add to the waste
load garbage grinders, for instancehave also overloaded sewage
treatment plants. And in many river basins, success in treating wastes
from municipalities has often been offset by failure to deal simul-
taneously with other waste sources.

Despite Federal assistance in the past, waste treatment plant con-
struction needs have far outpaced all available financing. Not until
1970 did Federal funding take any major leap upwardfrom $214
million in 1969 to $800 million. To meet treatment needs after 1970, the
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President has requested $4 billion$1 billion a year for 4 yearsto be
matched by $6 billion in State and local funds, for a total $10 billion
program. That level of funding was arrived at from a study of re-
quirements by the Federal Water Quality Administration and an
independent canvass of the States' estimated needs. The Administra-
tion's legislation would require a reassessment in 1973 to estimate
future need.

The Administration also seeks authority to set up an Environmental
Financing Authority (EFA) to help remove barriers for local com-
munities that want to participate in the grant program. EFA would
buy the obligations of State and local governments to help finance
treAtment plant construction when the:, cannot get credit elsewhere
on reasonable terms. EFA would obtain funds Ito make these pur-
chases by issuing its own taxable obligations in large enough blocks
to win favorable reaotion in the market. The differential between
the interest that EFA must pay on its obligations and the rates that
State and local governments pay back to EFA would be made up by
regular Federal payments. By providing an assured commitment on
grant funds and credit assistance, the Administration's proposals
would overcome the obstacles that have prevented needed investment
growth in the past.
Controlling oilThe Santa Barbara blowout and subsequent inci-
dents show conclusively that no fully effective techniques are avail-
able to oontrol oil spills in the ocean or large lakes. And common
straw, which soaks up oil so that it can be removed, is still the
standard material for cleaning up after oil spills. The Water Quality
Improvement Act of 1970 tightens the law and strengthens the Fed-
eral hand to prevent and control oil pollution. It requires notifica-
tion of spills and establishes financial liability for cleanup costs. It
also authorizes a $35 million revolving fund for emergency oil cleanup
by the Federal Government. Regulations issued by Secretary Hickel
on August 22, 1969, tighten Federal control and make industry
liable for spills occurring from oil and gas exploration and production
on the Outer Continental Shelf.

On May 20, the President announced a comprehensive list of propo-
sals to deal with oil pollution. He advocated Senate ratification of
three international treaties, asked Congress for legislation to give the
Federal Government authority to regulate handling and transfer of
oil cargoes, and recommended more research in detecting and removing
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oil spills. Ten days later, the Chairman of the Council on Environ-
mental Quality released a new National Contingency Plan which
details responsibilities for oil spill cleanup.

Vessel wastesIn recent years, many States have enacted new
laws and regulations or have strengthened old ones for controlling
vessel wastes. Unfortunately, nonuniformity of State requirements
poses significant compliance problems for vessels that travel between
States. Also, in many cases the State regulations do not cover, or
inadequately cover, interstate and international carriers.

The Water Quality Improvement Act of 1970 embodied compre-
hensive Federal legislation covering the control of vessel wastes. It
provides for the establishment of effluent standards for sanitary waste
discharges from all classes of watercraft= new and old. It penalizes
vessel owners and manufacturers for failing to provide adequate ship-
board treatment or sanitary waste control.

Controlling Federal activitiesThe Federal Government itself
carries on many activities that affect water quality. It maintains Fed-
eral facilitiessuch as military bases, lighthouses, and post offices.
It manages Federal lands. It dredges, develops nuclear energy, and
controls pests. Today, in the United States, the Federal Government
owns approximately 20,000 pieces of property and one-third of the
country's land area.

On February 4, 1970, the President issued Executive Order 11507,
which launched an aggressive approach to clean up water und zLir
pollution from Federal facilities. The order demands that all projects
or installations owned or leased by the Federal Government be de-
signed, operated, and maintained to meet air and water quality stand-
ards. Under it, pollution control projects must be finished or underway
by December 31, 1972. To ensure that funds, once appropriated, are
channeled to the intended purpose, the order stops them from being
used for anything but pollution control.

Control of water pollution from other Federal activities is covered
by a number of laws and administrative arrangements. The Water
Quality Improvement Act requires that States certify projects before
Federal agencies can give them licenses or permits. The Fish and
Wildlife Coordination Act requires that the Deprtment of the In-
terior comment before the Corps of Engineers issues a dredging permit.
The National Environmental Policy Act requires agencies carrying
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out projec s to issue a detailed statement on what the project will do
to the environment.
Research and developmentMuch is already known about the tech-
nology of water pollution control. But there are still major gaps
in knowledge. New technology is being developed and tested, largely
through a program of grants, contracts, and demonstrations with
municipalities and industries. Municipal and industrial treatment
technology, oil spill control, and agricultural pollution claim highest
priority. The 1971 Federal budget sets aside $61 million for research,
development, and demonstration by all agencies.

Monitoring and surveillanceAdequate enforcement of water
quality standards demands accurate factfinding and ready data. The
Federal Water Quality Administration (FWQA), the U.S. Geologi-
cal Survey, and State pollution control agencies have been jointly
developing a nationwide water quality surveillance system for several
years. Part of the network is already in operation. Some 400 FWQA-
funded and operated stations, 260 FWQA-funded and U.S. Geological
Survey-operated stations, 200 stations jointly funded by the State and
Federal agencies, and 500 State-funded and operated stations make up
the surveillance web. It now covers about 20 percent of the Nation's
streams. Ultimately it will grow into a complex of thousands of State
and Federal stations. Network data will be supplemented by many
short-term intensive FWQA field studies of specific water quality
problems.

A number of other Federal agencies run monitoring and surveillance
programs. The Environmental Science Services Administration of the
Department of Commerce, the Coast Guard, the Corps of Engineers,
the Bureau of Commercial Fisheries, and others have programs.
They do not generate data for enforcement, but they do add to the
Nation's knowledge of the pollutant load in the water, how it is dis-
persed, and how it reacts.
Helping StatesState agencies have major responsibility in the na-
tional water pollution control effort. But often they are underequipped
for the task. Federal grants spur State and interstate agencies to
expand and improve their programs. The grant program started in 1957
with $2 million and has grown to $10 million today. State and inter-
state agency expenditures to match Federal funds have increased six-
fold in that time. The President has asked for legislation to triple the
Federal share over 5 yearsfrom $10 million to $30 millionand to
provide bonus funds for control, inspection, and manpower programs.
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Sta e Efforts

The years since 1965 have seen significant strides in State water
pollution control programs. The amount and significance of legislation
introduced and enacted in State legislatures in recent sessions and the
rise in appropriations for support of State water pollution control
programs point to progress. A rapidly rising number of States now
financially assist the construction and operation of local waste treat-
ment plants. Thirty-one States have authorized assistance programs,
and all but 10 of these States have funded their programs. Some States
provide other forms of assistance. For example, Nebraska, New Hamp-
shire, and New York underwrite local bond issues; and at least 23
States award to industry tax incentives in one form or another.

States have tightened supervision over local waste disposal opera-
tions. They have expanded monitoring and inspection of treatmmt
plants and have upgraded operators' qualifications and skills by
mandatory certification requirements and training programs. Forty-
six States require permits for municipal and industrial discharges ;
six States inspect treatment plants monthly, five quarterly, and 13
annually ; 43 States require rnoi.chly operating reports ; 16 States re-
quire mandatory certification of waste treatment plant operators.
Unfortunately, in many States, these mechanisms do not work as
well as they could.

State legislatures themselves arc looking hard at the organizational
structure for administering State water 1 )ollution control programs.
At least 16 States have acted in this area. Most of those States have
taken part or all of the water quality responsibility frGm health
departments and created either water quality boards, made up of repre-
sentatives of a number of State agencies, or combined water quality
responsibilities with natural resources activities. Some Statesfor
example, New Jersey and NOW Yorkhave combined their air and
water pollution activities in an even more comprehensive approach to
environmental management. Perhaps the most exciting organizational
innovation has been the statewide treatment authority. Ohio has
authorized an Ohio Water Development Authority, with power to
construct, operate, and assess charges for treatment plants in that
State. Maryland has recently created a Waste Acceptance Service with
similar functions. Overall, State spending for pollution control pro-
grams in fiscal year 1970 will more than triple spending in 1965, in-
creasing from about $11.2 million to an estimated $36 million.
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WHERE WE STAND

Problems and Their Control

As discussed earlier, the two major sources of organic pollution are
industrial and municipal wastes, with industrial discharges contrib-
uting three to four times the waste loads of municipal systems. Reduc-
tion of pollution from industrial sourceswhere abatement technology
is generally available is larcrely a matter of attaining necessary in-
vestment levels.

According to extremely tent tive figures, industrial investments for
water polhttion control facilities increased in 1969 over 1968. The
actual spending for industrial pollution control facilities in 11-'68,
however, was less than the amounts previously projected.

Although the level of industi ial investment appears to be close to
the level necessary to meet water quality standards, there is room for
concern that the industries putting money in now are the most public
spirited firms, and in the years ahead the main burden of investment
will have to be carried by the less highly motivated firms. If this is
true, the investment level is likely to fail unless Federal and State
enforcement is greatly strengthened.

The cost of solving pollution from municipal discharges will be
high over the next 5 years. According to FWQA estimates, about $10
billion of capital investment will be needed to meet water quality
standards, compared to about $3.3 billion for industry. (Industry's
capital costs are much lower than are municipalities' because the
wastes do not have to be collect ed from a wide area and because firms
uenerally choose less capital intensive abatement measures.) Since
1965, the level of investment in municipal facilities has nearly
doubledfrom $476 million to $880 million but it must reach an
annual level of $2 billion, to cut backlogs and keep pace with future
population and expansion. The President's program will help achieve
this level.

Current monitoring systems are not adequate to determine the extent
of improvement or deterioration of water quality. In some isolated
cases, such as Lake Washington in Seattle and San Diego Bay, im-
proveniznt has been dramatic. In other areas water quality has
deteriorated. Given the Administration's proposed level of funding,
more uniform improvement is likely in the next few years.
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Nutrient Enrichment
Eutrophication is emerging as perhaps the sinje most difficult
water pollution control problem. It is especially vexing because even
as gross organic waste loads are reduced by injections of money into
treatment plants, eutrophication does not stop. It will continue to
prevent achievement of high quality water. The causes of eutrophica-
tion have recently been under debate. Some claim that carbon stimu-
lates algal growth and is the chief cause, rather than phosphates,
which had long been the -spected controlling factor. To learn more
about this, the Council oii Environmental Quality and the Office of
Science and Technology (OST) met with a number of outside scien-
tific experts and Federal agency personnel. The staff of the Council,
the OST, and the Department of the Interior concluded that phos-
phates are still the most important nutrient to control if eutrophication
is to be successfully attacked. They held that carbon is only likely to be
limiting where algal blooms are already at unacceptable levels.

1 he largest amount of useable phosphates reaches water from mu-
nicipal sources. Phosphates in detergents account for approximately
50 percent of the total. A. second source, less amenable to control, is
runoff of phosphate fertilizers from land. Nitrogen, another contribu-
tor to eutrophication, especially in the western part of the United
States, also originates from municipal discharges and land runoff.

Toxicity Levels

Increasingly complex manufacturing processes, coupled with rising
industrialization, create greater amounts of exotic wastes potentially
toxic to humans and aquatic life. Current levels of cadmium, lead,
and other substances whose effects on humans and fish and wildlife are
not fully 'understood constitute a mounting concern. And mercury pol-
lution has become a serious national problem.

Waste Heat

Waste heat is one of the most serious emerging sources of water pol-
lution. The electric power industry, which currently discharges over
80 percent of all the thermal heat into the Nation's waters, doubles its
capacity every decade. The trend toward largler, nuclear plants, which
create 50 percent more thermal pollution in water per unit of power
than fossil-fuel plants, could result in damage to aquatic systemsif it
is not controlled. With the tremendous thermal pollution potential of
52
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projected power production, it is fortunate that waste heat from elec-
tric generating plants can be adequately controlled. Waste heat and
thermal pollution can be reduced by improving the efficiency of the
plants ; by making productive us of heft and by the use of cooling
towers, cooling ponds, or spray ponds.
Enforcement Enforcement has not reached its full pote ltial for two
reasons. First, the Federal Government's authority over standards
under the Federal Water Pollution Control Actgenerally ex-
tends only to interstate waters. It does not adequately cover intra-
state and ground waters. Second, the implementation plans of the
States do not specifically spell out the maximum amounts of effluent
that can be discharged within the standards. Enforcement provisions
are also inadequate. Under the Federal Water Pollution Control Act,
the Federal Government has jurisdiction only if the pollution from
one State endangers the health and welfare of another State ; or if the
Governor of the State in which the pollution occurs requests it (except
for shellfish damage or for oil and vessel pollution), The confer-
ence-hearing procedure is cumbersome and time-consuming. Filially,
the only force that the Government can wield against a polluter is a
cease-and-desist order, and the court's only option. in the case of non-
compliance is a contempt-of-court action. The act does not provide
for fines to enforce compliance. The use of the Corps of Engineers'
permit authority as a basis for enforcement will add some Federal
muscle.

The President recommended in his February 10 Environmental
Message a broad range of tough new enforcement provisions. These
include : extending jurisdiction to intrastate pollution and ground-
waters, streamlining the enforcement procedures, establishing specific
e uent requirements, and setting fines up to $10,000 a day for non-
compliance. The procedures under which enforcement has been carried
out have been less than satisfactory. There has been no clear rationale
for convening enforcement conferences; rather, they have tended to be
reactions to critical local problems. Even when held, the results have
been mixed. In many cases, abatement schedules agreed to by the Fed-
eral Government and the States have slipped seriously. The purpose of
any enforcement program is voluntary compliance. What has been
lacking is a systematic process that makes clear to municipalities and
industries the timing and type of enforcement and penalties if they
fail to comply on schedule. Nevertheless, enforcement conferences
have spurred State and local governments and industry to make in-
vestments that they otherwise would not have made. The pace of
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recent actions mdicates that the Federal Government intends to enforce
existing water pollution laws vigorously. But significant changes in
the system of enforcement will be necessary to meet current and
future requirements.

State Programs
Although States are better able to cope with water pollution than
with air pollution, they are still generally unable to meet the massive
requirements to implement water quality standards. Lack of funds
and persoimel is the major reason. Low salary scales and poor merit
systems discourage many talented persons from seeking jobs in
State and local water pollution control agencies.

Local Programs
Construction and operation of waste treatment facilities have tradi-
tionally been left to individual municipalities. In too many cases, a
collection of small, uncoordinated treatment plants ring a city, when
a more efficient and effective solution would have been a regional treat-
ment system. Local jealousies and, in the past, the Federal grant
system have encouraged this fragmentation. The current proliferation
of small plants independent of each other in a nmnber of communities
is poor economics and poor pollution control.

It is poor economics because small plants cannot operate as cheaply
as big plants. (However, economies of scale are not infinite. An opti-
mum system may include a mix of large and small plants to permit
both economies of scale and optimum use of the assimilative capacity
of the receiving waters.) It is poor pollution control because of the
almost impossible task of getting a large number of communities and
ndustries in a single metropolitan area to plan and construct plants

on a coordinated basis. Not only is coordination difficult, but with
many diverse authorities, some will fail to take adequate steps to halt
pollution. Also, a large single plant can obtain the skilled personnel
necessau for sound operation.

As in the State agencies, lack of manpower and funds are a problem.
Surprisingly large numbers of treatment plants are operated poorly
because of inexperienced personnel. This reduces the plants' contribu-
tion to pollution control and shortens their useful life. But the most
pressing problem is raising funds for the construction of waste treat-
ment facilitieseven when the Federal Government bears a large part
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of the cost. Not only is it becoming difficult to find sources of revenue
in the face of rising demands for public services, high costs, and high
interest rates, but legal and constitutional restrictions can be barriers
to issuing bonds.

5fonitorinr7 and Informa
Water quality monitoring and information systems are not ade-
quate. The systems tend to be spotty in geographic coverage and in
the parameters that they cover. Data often are not quickly available.
There is uo method of combining data to develop indices to help policy
makers and the public determiiw the types of control programs neces-
sary. Finally, there is a shortage of data on the amounts and types of
pollutants discharged.

WHAT NEEDS TO BE DONE

The Council on Environmental Quality recommends the following :
1. Investniznt in Baste treatment facilities must be significantly

raised and kept at a sustained high level by enactment of the Presi-
dent's $4billion program of Federal grants.

Coupled with State and local matching funds, that program would
embrace a $10 billion effort. The President's proposL1 for an En-
vironmental Financing Authority should also be promptly enacted.

2. Management reforms must be vigorouly implemented to meet
water quality goals effectively and efficiently. In his February 10 mes-
sage, the President listed the following reforms in the FWQA waste
treatment grant program :

Federally assisted treatment plants will be required to meet
prescribed design, operation, and maintenance standards and
be operated only by State-certified operators.
Municipalities receiving Federal assistance in constructing
plants will be required to impose charges on industrial users
sufficient to meet the cost of treating industrial wastes.
Comprehensive river basin plans will be required at an early
date to insure that Federally assisted treatment- plants will,
in fact, contribute to effective cleanup of entire river basin
systems.
Wherever feasible, communities will be encouraged to cooper-
ate in the construction of large regional treatment facilities
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providing economies of scale and more efficient and more thor-
ough waste treatment.

Better management of waste treatment programs is absolutely
essentialto meet higher water quality standards and to insure that
public funds are not wasted. Continued evaluation of the ongoing
progress of implementation will be necessary to determine whether
additional and more effective (measures are n ecessary.

3. The FT QA and other Federal waste treatment assistance pro-
grams should give priority to encouraging the development of regional
treatment systems in metropolitan areas based on comprehensive
sewer,water, and land use planning.

4. These Federal programs must also encourage localities to impose
user charges on the amount and strength of 'wastes to increase equitj

to work toward self-financing systems. These charges would cover
not only industrial wast&s, for which policy already exists, but home
and commercial wastes as well.

5. Vigorous and effective enforcement of water quality standards
must be implemented. The President's proposals to extend Federal
jurisdiction to intrastate and groundwaters, streamline the conference-
hearing procedures, establish efflucInt requirements, and set fines up to
$10,000 a day for violations should be enacted promptly. The basic
process of enforcement should be improved. Information systems must
Le developed to include specific data on implementation schedules.
Expansion of Federal and. State sampling stations, coupled with an
industrial waste inventory, are high priority. States, municipalities,
and industries should systematically be warned of violation of stand-
ards. If action does not follow and if extenuating circumstances do
not exist the Federal Government should automatically seek court

ion.
6. Increased attention must be given to encouraging changes in

State and local iratitutions dealing with 'water pollution control. The
Council recommends that :

Efforts be made to provide a demonstration in one river basin
of the most advanced concepts of water quality management.
Such a demonstration might use regional treatment facilities ;
nontreatment alternatives such as in-stream aeration and low
flow augmentation ; and new financial incentives, such as effluent
charges. The proposal would demonstrate the techniques to
meet water quality management needs in the future, when the
problems from increasing population and industrialization
grow even more acute. The FWQA should consider how exist-
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ing assistance programs could be channeled to such a
demonstration.
Consideration be given to incentives for improving water qual-
ity institutions generally. To provide incentives, there must be
more Imowledge of the merits and faults of various institu-
tional alternatives. One alternative that should be explored for
more widespread application is Statewide sewage treatment
authorities similar to those authorized by Maryland and Ohio.
Other alternatives that should be explored include river basin
commissions or authorities and regional government entities to
provide sewerage facilities. Besides identifying the best types
of institutions for managing water quality, careful attention
should be given to the types of incentives, financial or other-
wise, necessary to encourage new types of institutions.

7. A concerted and comprehensive attack should be made on eutro-
phication. Three actions are necessary : One, phase phosphates out of
detergents as soon as feasible; two, find better methods to control
agricultural runoff ; and three, remove more of the nutrients from
wastes generated by towns and cities, particularly in urban centers
and in critical areas such as the Great Lakes.

8. A program should be formulated to deal with urban rul_ j and
pollu6ion from combined sewer overflows. Research on alternative
methods of separation has uncovered some interesting approaches. In
a plan for the District of Columbia, an overflow lake would be created
to treat combined sewer overflows, and the treated water would then
Ix, channeled into two other lakes for recreation. Promising proposals
should be put into operation as demonstrations of what can be done.
Clearly the costs and disruption that complete separation entails
make it an unattractive approach. In developing solutions to combined
sewer overflows, it is necessary to deal with the Liroader problem of
urban runoff which in itself can create high bacMrial pollution. As
experience mounts and the chances for choosing wrong alternatives
diminish, the development of a broader remedial program should be
evaluated.

9. State programs need to be significantly improved. A major step
forward is the tripling of support to State and interstate agencies, as
announced by the President. Emphasis must be placed on improving
the capabilities of State pollution control agencies to monitor, enforce,
and inspect the operations of sewage treatment facilities.

10. Professional, techinicai, and operator manpower MU8t be trained.
Manpower needs in water pollution control are great, and training
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should be accelerated. The Federal Government, States, munieal-
ities and industries must all share in the costs and responsibilities
if a truly effective program is to be launched.

11. A strong and consistent Federal policy should be developed to
control thermal pollution. Criteria should be upgraded to assure
prompt and successful negotiations with the States on water quality
limits from thermal pollution, as well as from other sources of water
pollution.

12. A policy and programs should be developed for ocean disposal
of wastes. In his April 15 message to the Congress on Waste Disposal,
the President directed the Council on Environmental Quality, work-
ing with the Secretaries of the Interior and of the Army, other Fed-
eral agencies, and State and local agencies, to determine research
needs, legislative changes, and other recommendations to deal with
the problem of ocean disposal. The report, due September 1, will focus
on new directions and policies in disposal of a wide variety of wastes
in ocean waters.

13. More research, development, and demonstration are needed in
several areas. New methods must be developed to prevent, control, and
clean up oil spills_ New methods should be developed to deal with
waste heat, with more emphasis on its beneficial use_ Broader research
is required to define and anticipate adverse effects from water pol-
lutants, including the subtle lono- rm effects from small amounts
of toxic chemicals.

14. Efforts to assure the safety of municipal water supplies should
be increased. This will mean greater research on the potential health
hazards which may be contained in drinking water and mote thorough
surveillance of drinking water supplies. Current knowledge, surveil-
lance, and control of such hazards are inadequate.

15. More demonstrations on reuse and recycling of waste waters
and sludge should be conducted. Most abatement plans look toward
treatment and disposal into water bodies. The materials left over, the
so-called sludge, are disposed of as a solid waste. More creative solu-
tions for reuse, such as using the fertile waste water for irrigation
systems (providing both water and nutrients), recharging of ground
water, and use of recreation lakes as the end of the treatment process
are necessary. Tertiary treated waste waters could be used as a source
of domestic and industrial water supply_ The nutrient-rich sludge
might be used productively as a soil conditioner.

16. Water quality managenvent should be considered in the broader
context of overall waste management. Water pollution like other
58

79



forms of pollution, is a problem of materials balance. If the materials
normally considered waste are used for productive purposes, pollution
problems are diminished. Recycling of materialspaper, for exam-
plewould also reduce pollution from primary production. New
chemicals, offshore oil loading facilities, and new methods of generat-
ing power will all have an impa/A on the environmentpositive or
negative. Attention must be given to "technology assessment" to pre-
vent future pollution and to choose alternative courses that will reduce
it. Strategies to deal with water pollution or any other pollution
should take into account these broader waste management
considerations.

17. The attack on problems f- om, agrIcultural pollution should be
intensified. Among these are nutrients from fertilizers; animal wastes,
especially from feedlot operations; pesticides ; and irrigation return-
flows. New techniques must be developed and demonstrated for con-
trolling agricultural pollution as soon as possible. At the same time,
more action can and should be taken now to deal with these problems.
The Council is currently working with Federal agencies and universi-
ties to evaluate the status of control techniques and the best research
and action approaches.

18. Mechanisms may be required to protect water against a wide
variety of materials that enter the environment and that are not cov-
ered under current regulatory authorities. The Council is exploring the
feasibility of a program to pretest and control products and residuals
that can be harmful to human health, to wildlife, and to plant life.

Looking Toward the Future
The Nation is on the threshold of a major attack on water pollution,
but the goal is not easily won. The President's proposals for a $10
billion fir ancing program and tighter enforcement will reverse the
worst water pollution, but other water pollution problems will be-
come even more apparent. In the short run, there is no easy solution
to this highly complex problem. In the long run, control of water
pollution will require institutional and management changes, possibly
some changes in the products that people consume. It will require large
amounts of public funds, and it will lead to higher prices for some
products.

The fmancing and management tools to solve the water quality prob-
lems of the future are yet to be developed. The Nation's ability to
develop these tools is its most important challenge in attaining high-
quality water.



Iv

WE TEND to view air pollution as a recently discovered phe-
nomenon. But since the dawn of the industrial revolution,

people in many communities have endured levels of smoke pollution
that would be held intolerable today. In the last half of the 19th
century, a surprising number of aroused citizen groups protested the
smoke.laden air of London. But their protests were lost in the over-
whelming clamor for industrial development at any price.

Progress in the United States was no more heartening. Chicago and
Cincinnati passed smoke control laws in 1881. By 1912, 23 of the 28
American cities with populations over 200,000 had passed similar
laws. But still there was little dent made in air pollution.

In the 1930's, 1940's, and 1950's smoke pollution reached its zenith
in the United States, especially in Eastern and Midwestern industrial
cities. The public outcry against these conditions resulted in the enact-
ment of improved smoke pollution legislation, its partial enforcement,
and a visible improvement in the air of some industrial cities. These
local control efforts focused primarily on cutting down smoke from
fossil fuels, particularly coal. The fortunate advent of diesel engines
in place of steam locomotives and the increased use of gas as a fuel
for space heating also helped cut back air pollution in that era.
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The Donora disaster in Pennsylvania in 1948 pricked the conscience
of the Nation, but the experience of Los Angeles beginning in that
same decade was a more certain sign of the complex air pollution prob-
lem which now confronts cities throughout the world. When the citi-
zens of Los Angeles began to complain of smog, few people suspected
that air pollution was a great deal more than just smoke. Los Angeles
used virtually none of the fuols primarily responsible for the smoke
problems of cities elsewhere ; yet smog appeared and worsened. Dr.
Arie J. Haagen-Smit, of th;A, California Institute of Technology,
finally pinpointed the principal sources of photochemical smog in
Los Angeleshydrocarbons and nitrogen oxides from automobile
exhausts. Smog was at first thought to be a phenomenon amplified by
local weather conditions and limited to Los Angeles. Today, however,
most major cities are afflicted to some deo-ree by photochemical smog
as well as by other forms of air pollution.

Air pollution is for the most part a phenomenon of urban living
that occurs when the capacity of the air to dilute the pollutants is
overburdened. Population and industrial growth and a high degree
of dependence on the motor vehicle cause new gaseous and particulate
emissions to complement, interact with, and further complicate the
traditional ones.

When the first Federal air pollution control legislation was passed
in 1955, there were no viable ongoing State programs at all. There
was little interest in the scientific community, and the public, by and
large, equated air pollution with coal smoke and considered smog a
problem unique to Los Angeles. It is no wonder that air pollution
is regarded as a recently discovered phenomenon.

POLLUTANTS AND THEIR SOURCES

Five main classes of pollu ants are pumped into the air over the
United States, totaling more than 200 million tons per year. These
are summarized in table 1 for 1968 the latest year for which data are
available for making estimates.

Transportationparticularly the automobileis the greatest source
of air pollution. It accounts for 42 percent of all pollutants by weight.
It produces major portions not only of carbon monoxide but of hydro-
carbons and nitrogen oxides.
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TABLE 1.Estirna1ed Nationwide Emissions, 1968
[fa millions of tons per year]

Source
Carbon
mon-
oxide

Par -
ula es

Sulfur
oxides

Hydro-
carbons

Nitrogen
oxides Total

Pransportation 63. 8 1. 2 0. 8 16. 6 8. 1 00. 6

Fuel combustion In stationary sources _ _ 1, 9 8. 9 24. 4 . 7 10. 0 45. 9

Endustrial processes 9. 7 7. 5 7. 3 4. a 2 29. 3

olicl waste disposal 7. 8 1. 1 . 1 1. 6 6 11. 2

giseellaneous 1 16. 9 9. 6 . 6 8. 5 1. 7 37. a

Total 100. 1 . 2 32. 0 20. 6 214. 2

Primarily forest fires, agricultural burning, coal waste fires.
Source: NAP CA Inventory of Air Pollutant EmisSions, 1970.

Carbon monoxide (CO) is a colorless, odorless, poisonous gas,
slightly lighter than air, that is produced by the incomplete burning
of the carbon in fuels. Carbon monoxide emissions can be prevented
by supplying enough air to insure complete combustion. When this
occurs, carbon dioxide, a natural constituent of the atmosphere, is
produced instead of carbon monoxide.

Almost two-thirds of the carbon monoxide emitted comes from
internal combustion engines, and the overwhelming bulk of that comes
from gasoline-powered motor vehicles.

Particulate matter includes particles of solid or liquid substances in
a very wide range of sizes, from those that are visible as soot and smoke
to particles too small to detect except under an electron microscope.
Particulates may be so small that they remain in the air for long periods
and can he transported great distances by the winds. They are produced
primarily by stationary fuel combustion (31 percent) and industrial
processes (27 percent) . Forest fires and other miscellaneous sources
account for 34 percent.

There are established techniques for controlling palticulates from a
boiler stack or from a waste air streamamong them filtering, washing,
centrifugal separation, and electrostatic precipitation. These work
well for most of the particles, but complotc removal, especially of the
very finest particles, is technically and economically difficult.

Sulfur oxides ( SO.) are acrid, corrosive, poisonous gases produced
when fuel containing sulfur is burned. Electric utilities and indus-
trial plants are its principal producers since their most abundant
fuels are coal and oil, which contain sulfur as an impurity. The burning
of coal produces about 60 percent of all sulfur oxides emissions, oil
about 11 percent and industrial processes that use sulfur 22 percent.
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Air Pollution Emissions in the United States, 1968
Percentage by weight

Solid
Waste

Dispose

Forest
Fires-

What They Are

Sulfur
Oxides
15%

Hydro-
carbons

15%

Particulates
13%

Nitrogen
Oxides
10%

Carbon
Monoxide

47%

Where They Come From

Fuel
Combustion
in Stationary

Sources
21%

Mise
10 %

Transportation
42%

Inclustrial
Processes

14%

Source: National Air Pollution Control Administration, HEW.



Most of the co l and oil is burned in electric power generation plants.
About two-thirds of the Nation's sulfur oxides are emitted in urban
areas, where industry and population are concentrated. And seven
industrial States in the Northeast account for almost half of the na-
tional total of sulfur oxides. In rural areas, however, sulfur oxides
sources may be large industrial plants, smelters, or power plants.
Any one of these may throw out several hundred thousand tons of
sulfur oxides in a year.

Goverh.aent agencies and industry have sought to reduce sulfur oxide
emissions in three ways switching to low sulfur fuels (those with less
than 1 percent sulfur), removing sulfur from fuels entirely, and re-
moving sulfur oxides from the combustion gases.

Hydrocarbans (HC), like carbon monoxide, represent unburned and
wasted. fuel. Unlike carbon monoxide, gaseous hydrocarbons at con-
centrations normally found in the atmosphere are not toxic, but they
are a major pollutant because of their role in forming photochemical
smog. More than half the estimated 32 million tons of hydrocarbons
produced each year comes from transportation sources, mainly gas-
oline-fueled vehicles. Another 27 percent comes from miscellaneous
burning and 14 percent from industrial processes. About 60 percent is
produced in urban areas, largely because there are more automobiles.

Nitrogen oxides (NOx) are produced when fuel is burned at very
high temperatures. Stationary combustion plants produce 49 percent
of the nitrogen oxide emissions ; transportation vehicles 39 percent;
and all other sources, 12 percent.

Internal combustion engines operate at very high temperatures, and
o do efficient, large electric power and industrial boilers. Nitrogen

that is ordinarily inert combines with oxygen in high temperature
flames and tends to stay combined if the exhaust gases are cooled too
quickly. The control of NOx from stationary sources requires careful
adjustment of flame and stack gas temperatures. Control of nitrogen
oxides from automobiles is more difficult because reducing other
pollutants can increase the output of NOR.

Under the influence of sunlight, nitrogen oxides combine with
gaseous hydrocarbons to form a complex variety of secondary pollu-
tants called photochemical oxidants. These oxidants, together with
solid and liquid particles in the air, make up what is commonly kriown
as smog. The photochemical oxidant family of pollutants imcludes,
among others, ozone, an unstable, toxic form of oxygen; nitrogen
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dioxide; peroxyacy1 nitrates , aldehydes , and acroleim. In air they
can cause eye and lung irritation, damage to vegetation, offensive odor,
and thick haze.

WHAT AIR POLLUTION DOES

Air pollution adversely affects man and his envi e) ment in many
ways. It soils his home and interferes with the growth of plants and
shrubs. It diminishes the value of his agricultu-fal products. It obscures
his view and adds unpleasant smells to his environment. Most im-
portant, it endangers his health.

The extent of air pollution depends heavily on how weather disposes
of the pollutants. The ability of the atmosphere to dilute and disperse
them is limited to two factors -wind speed and the depth in the
atmosphere to which air near the surface can be mixed. Although
considerable variation occurs from day to day in the extent to which
these factors disperse air pollution, the same patterns tend to repeat
themselves over months or years. On some few days in a year, strong
winds and highly unstable atuiospheric conditions may disperse even
the heaviest blanket of pollution. On many other days, weak winds
and highly stable conditions let small quantities of pollutants accumu-
late and build up to serious proportions. Between these extremes,
variations in weather conditions create varying levels of pollution
over a given area.

Many cities lie in natural basins at the confluence of rivers, around
bays, or in flat areas backed against mountains. Such basins are natural
gathering places for low-lying masses of warm air, which trap pol-
lutants in the familiar phenomenon known as an "inversion." How-
ever, even communities more favorably located increasingly find that
atmospheric conditions limit the amount of air available as a dumping
place for pollutants.

Human Health

The most important effect of air pollution is its threat to human
health. Acute episodes of pollution in London, New York, and other
cities have been marked by dramatic increases in death and illness
rates, especially among the elderly and those with preexisting respira-
tory or cardiac conditions.
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The incident most familiar to Americans occurred in 1948 in Donora
an industrial town in the mountains of western Pennsylvania. Almost
half cf the town's 14,000 inhabitants fell ill ; 20 died. The worst air
pollution disaster of modern times E' truck in London in 1952 when its
famous "killer smog" increased the number of deaths in London to
1,600 more than would have normally occurred. Both of those episodes
occurred when, under conditions lasting for several days, unusual
weather prevented the dispersal of pollutants.

Such major disasters are cause for concern. However, of much
greater significance for the American population are the subtle, long-
range effects on human health of exposure to low-level, long-lasting
pollution.

The causes of chronic diseases which constitute the major public
health problems of our time are difficult to determine. Assessing the
contribution of particular pollutants to these conditions is complicated
by the seemingly infinite variety of pollutants to which persons, par-
ticularly those in urban areas, are exposed from the da, -4 their birth.
And it is difficult to separate pollution from the other biological and
physical stresses to which people are subjected.

Nonetheless, it is well established that air pollution contributes to
the incidence of such chronic cliseAses as emphysema 1, zonchitis, and
other respiratory ailments. Polluted air is also linked .igher mor-
tality rates from other causes, including cancer an AI osclerotic
heart disease. Smokers living in polltod cities have a much iher
rate of lung cancer than smokers in rural areas.

The incidence of chronic diseases has soared sharply during this
century, while the infectious diseases which were the primary pu-olic
health concern in the past have been brought under control. Heart
and blood vessel diseases caused more than half the dehths in the
United States in 1962. Lung cancer, once a. rarity, now kills more
persons than all other cancer types combined. Emphysema has doubled
every 5 years since World War II. Air pollution has been linked to
asthma, acute respiratory infections, allergies, and other ailments in
children. Such childhood diseases may well underlie chronic ills devel-
oped in later life.

Knowledge of the health effects of specific contaminants present
in the air is far from complete. However, the more overt health effects
of several major classes of pollutants are beginning to be defined.
Those pollutants are found almost everywhere in the United States.
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When carbon 7 onoxide is inhaled, it displaces the oxygen in the
blood and reduces the amount carried to the body tissues. At levels
commonly found in city air, it can slow the reactions of even the health-
iest persons, making them more prone to accidents. Moreover, it is
believed to impose an extra burden on those already suffering from
anemia, diseases of the heart and blood vessels, chronic lung disease,
overactive thyroid, or even simple fever. Cigarette smokers, who are
already inhaling significant amounts of CO in tobacco smoke, take on
an additional CO burden from polluted air.

Studies show that exposure to 10 parts per million of CO for approxi-
mately 8 hours may dull mental performance. Such levels of carbon
monoxide are commonly found in cities throughout the world. In heavy
traffic situations, levels of 70, 80, or 100 parts per million are not
uncommon for short periods.

Sulfur oxides, produced mainly by burning coal and oil can cause
temporary and permanent injury to the respiratory system. When
particulate matter is inhaled with the sulfur oxides, health damage
increases significantly. The air pollution disasters of recent years were
due primarily to sharply increased levels of sulfur oxides and
particulates.

Sulfur dioxide can irritate the upper respiratory tract. Carried
into the lungs on particles, it can injure delicate tissue. Sulfuric acid
formed from sulfur trioxide when water is presentcan penetrate
deep into the lungs and damage tissue.

Health may be imperiled when the annual mean concentration of
sulfur dioxide in the air rises above 0.04 parts per million. Deaths from
bronchitis and from lung cancer may increase when this level of
sulfur dioxide is accompanied by smoke colicentrations of about 0.06
parts per million. American cities often exceed this annual mean sub-
stantially. The annual mean concentration of SO2 in the air was 0.12
parts per million in Chicago in 1968 in Philadelphia it was 0.08.
When SOx exceeds 0.11 parts per million for 3 to 4 days, adverse health
effects have been observed, and this level is reached in many large
cities during inversions.

Photochemical oxidants have emerged relatively rece tly as a major
health problem, and research relating to their effects on human health
is still in its infancy. However, studies have shown_ that eye irrita-
tion begins when peak oxidant levels reach 0.10 parbs per million.
Increased frequency of asthma attacks occurs in some patients on
those days when hourly concentrations average 0.05 to 0.06 parts per
million. Even the healthiest persons may be affected, however a study
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of cross-country runners in a Los Angeles high school showed that their
performances suffered when hourly average oxidant levels ranged
from 0.03 to 0.30 parts per million.

Less is known about the effects on health of nitrogen oxides, which
play such an important part in producing photochemical pollution.
They have been little studied until recently. However, evidence so far
suggests that they may be harmful to human health. A study in Chat-
tanooga, Telm., linked very low levels of these oxides in the air to chil-
dren's susceptibility to Asian fiu.

The lowest particulate levels at which health effects have been noted
in the United States were reported at Buffalo. The Buffalo study sug-
gests that the overall death rate rises in areas with an annual average
concentration ranging from 80 to 100 micrograms per cubic meter. The
study also reveals a tie between these levels of particulate matter and
gastric cancer in men 50 to 69 years old. A similar association was
found in a Nashville study. Particulate levels in this range are found
in most major urban areas and are common even in smaller industrial
cities.

The findings relating to particulate matter, as a class of pollutants,
amply j ustify measures to reduce their level in the air. Included in
this class of pollutants are a number of substances which are potential
health hazards at much_ lower concentrations and which will require
even, more stringent controls.

Beryllium, for example, which may be emitted from industrial
sources and from rocket fuel, can cause lesions in the lung, producing
serious respiratory damage and even death. Since the sources of this
pollutant are limited, however, it may be a problem only in specific
localities.

Asbestos, long re ognized as an occupatial hazard, is increasingly
present in the ambient air because of its use in construction materials,
brake linings, and other products. Long exposure in industu pro-
duces the lung-scarring disease, asbestosis. On the other hand, mesothe-
lioma, a, type of lung cancer associated almost exclusively with asbestos
exposure, does not appear to be associated only with heavy or continued
exposure.

Many other particulate pollutants are a g-rowing public health
worry even though they may not constitute such an immediate and
direct threat. Current studies suggest that lead levels now found in the
blood and urine of urban populations -although well below those as-
sociated with classic lead poisoning may interfere with the ability of
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the human body to produce blood. As air pollution becomes more wide-
spread, increased numbers of people ftre being exposed to airborne lead,
chiefly from automotive emissions, at levels formerly found only in
congested areas.

. to Vegetation and Materials

Air pollution inflicts widespread and costly damage on plant life
and buildings and materials. Some experiences of the past warned of
the effects of air pollution on plant life. Sulfur dioxide fumes from
a large copper smelting plant set up after the Civil War in Copper
Basin, Tenn., damaged 30,000 acres of timberland. Much of this ori
inally forested mountain land is still barren. Today, the damage to
plant life is less dramatic than in the days of unrestricted smelter
operations. But the slower, chronic injury inflicted on agricultural,
forest, and ornamental vegetation by increasing quantities and varieties
of air pollutants has now spread to all parts of the country.

Smog in the Los Angeles basin contributes to the slow decline of
citrus groves south of the city and damages trees in the San -Bernardino
National Forest 50 miles away. Fluoride and sulfur oxides, released
into the air by phosphate fertilizer processing in Florida, have blighted
large numbers of pines and citrus orchards. Livestock grazing on
fluoride-tainted vegetation develop a crippling condition known as
fluorosis. In New Jersey, pollution injury to vegetation has been ob-
served in every county and damage reported to at least 36 commercial
crops.

At sulfur oxide levels routinely observed in some of our cities, many
plants suffer a chronic injury described as "early aoing." Nitrogen
dioxide produces similar injury symptoms and seems to restrict the
growth of plants even when symptoms of injury are not visible. Ozone,
a major photochemical oxidant, is a significant thrmt to leafy vege-
tables, field and forage crops, shrubs, and fruit and forest trees--
particularly conifers. The damage from ozone in minute quantities can
be great. Extended ozone exposure to 0.05 parts per million can re-
duce a radi-h. yield 50 percent Tobacco is sensitive to ozone at a level
of 0.03 parts per million.

Air pollutants also damage a wide variety of materials. Sulfur oxides
will destroy even the most durable products. Steel corrodes two to
four times faster in urban industrial areas than it does in rural areas
where much less sulfur-bearing coal and oil are burned. When par-
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ticulate matter is also present in the air, the corrosion rates multiply.
One-third of the replacement cost of steel rails in England is estimated
to be caused by sulfur pollution. The rise of sulfur oxides levels in the
air is accelerating the erosion of statuary and buildings throughout
the world, and in some cities, works of art made of stone, bronze, and
steel must be moved indoors to preserve them from deterioration. Par-
ticulate matter in the air not only speeds the corrosive action of other
pollutants but by itself is responsible for costly damage and soiling.
Clothes and cars must be washed, houses painted, and buildings cleaned
more often because of the particulates in the air. Ozone damages x-
tiles, discolors dyes, and greatly accelerates the cracking of rubber.

. to Visibility

Air pollution dims visibility, obscures city skylines and scenic beau y,
interferes with the safe operation of aircraft and automobiles, and
disrupts transportation schedules. In one recent year, low visibility
from smoke, haze, and dust was the suspected cause of 15 to 20 plane
crashes. In Los Angeles, 'Visibility in the smog frequently lowers to less
than 3 miles. During the air pollution alert in the eastern States dur-
ing July 1970, visibility was almost totally obscured in some areas.
The Federal Aviation Administration's visibility safety factor for
airplane operation without instruments is 5 miles. Nitrogen dioxide,
which reaches peak levels during morning rush-hour traffic, is respon-
sible for the whiskey-brown haze that stains the sky over many cities.
Particulates, however, are the major villain in reducirg visibility.
Particles (ash, carbon, dust, and liquid particles) discharged directly
to the air scatter and absorb light, reducing the contrast between
objects and their backgrounds. Particles are also formed in the at-
mosphere by photochemical reactions and by the conversion of sulfur
dioxide to sulfuric acid mist. Wherever sulfur pollution is significant--
which is wherever large amounts of coal and oil are burn visibility
diminishes as relative humidity rises.

. to Climate

Air pollution alters climate and may produce global changes in
perature. Chapter V of this report deals with that subject.
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WHAT AM POLLUTION COSTS

77 Damages

The total costs of air pollution in the United States cannot be precisely
calculated, but they amount to many billions of dollars a year. Eco-
nomic studies are beginning to identify some of the more obvious costs.
To paint steel structures damaged by air pollution runs an estimated
$100 million a year. Commercial laundering, cleaning, and dyeing o
fabrics soiled by air pollution costs about $800 million. Washing cars
dirtied by air pollution costs about $240 million. Damage to agricul-
tural crops and livestock is put at $500 million a year or more. Adverse
effects of air pollution on air travel cost from $40 to $80 million a year.
Even more difficult to tie down are the costs of replacing and protect-
ing precision instruments or maintaining cleanliness in the production
of foods, beverages, and other consumables. It is equally difficult to
assess damage, soiling, and added maintenance to homes and furnish-
ings or how air pollution acts on property values. The cost of fuels
wasted in incomplete combustion and of valuable and potentially re-
coverable resources such as sulfur wasted into the air is also hard to
count. It is still more difficult to determine the dollar value of medical
costs and time lost from work because of air pollutionor to calculate
tne resulting fall in productivity of business and industry.

in Co

The total investment necessaly through 1975 to control the major
industrial and municipal sources of particulate matter, sulfur oxides,
hydrocarbons, and carbon monoxide in 100 metropolitan areas of the
United States has been estimated at $2.6 billion. This includes costs
for controlling both existing and new sources. By 1975, it will cost
another $1.9 billion for operation, maintenance, depreciation, and
interest.

These estimated costs are based on assumed future control require-
ments. Still, the yearly cost to control the industrial sources of these
four major pollutants is relatively low, less than 1 percent of the
value of the annual output of the indurtries involved, although the
costs to some industries is much greater.

12



According to industry estimates, the costs of control devices to meat
Federal motor vehicle emission standards are rising rapidly, both
because of general increases in prices and because of the increasing
stringency of the standards. The cost for 1968 and 1969 models was
$18-19 per car; for 1970, $36 per car ; and for 1971 models it is esti-
mated at $49 per car. The application of more stringent standards
will increase these costs still further. Thus in 1971 the cost for in-
stalling control devices on the 10 million new cars produced will be
almost $500 million. However, assuming that the average vehicle life
is 10 years, the cost is only $5 per car per year.

PROGRAMS IN AIR POLLUTION CONTROL

Legislative History
The first Federal legislation concerned exclusively with air pollution
was enacted in July 1955. It authorized $5 million annually to the
Public Health Service of the Department of Health, Education, and
Welfare for research, data collection, and technical assistance to State
and local governments.

Pressures for action led to the Clean Air Act of 1963. It provided
grants to air pollution agencies for control programs (with special
bonuses for intermunicipal or interstate areas). And it provi.ded Fed-
eral enforcement authority to attack interstate air pollution problems.

In October 1965, the Clean Air Act was amended to permit national
regulation of air pollution from new n otor vehicles. The first stand-
ards were applied to 1968 models. These standards were tightened
for 1970 and 1971 model cars And c e. more stringent standards
have been announced for 1973 and 1975.

In November 1967, the Congress passed the comprehensive Air
uality Act, which undergirds much of the current Federal air pollu-

tion control effort. That act set in motion a new regional approach to
establishing and enforcing Federal-State air quality standards:

The Secretary of HEW first must designate air quality control
regions within a State or within an interstate region.
The Secretary must promulgate air quality criteria which,
based on scientific studies, describe the harmful effects of an air
pollutant on health, vegetation, and materials. He must issue
control technology documents showing availability, costs and
effectiveness of prevention and control techniques.
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In the design ted regions, the States must show willingness
to establish air quality standards.
The States then set standards limiting the levels of the pollutant
described in the criteria and control technology documents. If
the States fail to do this, the Secretary is empowered to set the
standards.
After the States have developed air quality standards, they
must establish comprehensive plans for implementing them.
(These plans should set specific emission levels by source and a
timetable for achieving compliance.)

The process of adopting standards and implementation plans can
take up to a year and a half, and the approval process requires still
more time. The process must be renewed and repeated each time
criteria and control techniques are issued for a new pollutant.

On February 10, 1970, the President made a number of legislative
proposals to improve the air quality program. Among them were pro-
posals to apply air quality standards throughout the entire Nation,
not just within the air quality control regions. Hearings are provided
for, and the States have the option of adopting more stringent stand-
ards if they choose. The States would have 9 months from the time
the national standards are established to submit a plan detailing
how they would enforce the national standards, including the asso-
ciated emission standards. The Federal Government would enforce
the standards if the air quality in a State or region fell below the
standards and the State plan was not being carried out. The pro-
visions for national standards should markedly quicken the process
of establishing enforceable standards and a workable plan for
abatement.

The President's proposals also call for national emission standards
for new pollutant sources considered harmful to health and welfare
und which can be controlled. This authority is necessary to insure that
new stationary sources are designed to reduce emissions to the lowest
level consistent with available technology. National emission stand-
ards would apply to existing as well as to new stationary sources for
pollutants extremely hazardous to health, such as asbestos, cadmium,
or beryllium. The legislation would authorize the Secretary of HEW
to move directly against sources of these pollutants when States do
not act.

The President's program would also extend Federal enforcement
authority to pollution within one State. And it would levy fines of up
to $10,000 a day for noncompliance.
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The Department of HEW first issued documents on air quality
criteria and control methods for sulfur oxides and particulate matter
in February 1969. This triggered the standards-setting process for
these two key pollutants. In March 1970, criteria and control docu-
ments were issued for carbon monoxide, hydrocarbons, and photo-
chemical oxidants. HEW expects to issue documents on lead, nitrogen
oxides, flourides, and polynuclear organic compounds early in 1971.

By July 1, 1970, air quality regions had been designated in 40 major
metropolitan areas. By the end of the summer 1970, HEW expects to
designate 90 regions, providing at least one region in_ each State. These
regions will embrace 123 million people, almost 60 percent of the U.S.
population. As of July 1, 1970, 17 States had submitted standards
to the Department, and 10 had been approved. No implementation
plans have yet been approved.

Action on each new pollutant requires publication of air quality
criteria and control technology, the development and approval of
State standards for each region, and the development and approval of
State implementation plans for each region. The National Air Pollu-
tion Control Administration (NAPCA) is currently studying 30 di
ferent pollutants to determine their potential effects on health. When
the evaluations are completed criteria documents will be issued, as
necessary.

Federal Abatement Actions

Although the major current emphasis is on developing s andards,
some action continues under the enforcement provisions of the 1963
Clean Air Act. Since passage of the act, 10 enforcement conferences
have been held. Four have dealt with single sources of pollution; six
have considered all sources of pollution within major metropolitan
areas, including the metropolitan arev.s of New York-New Jersey,
Kansas City, anfd Washington, D.C.

Those conferences covering whole metropolitan areas have concen-
trated more on strengthening State and local efforts than on directly
curbing polluters. The conference-public hearing procedure has been
a cumbersome and time-consuming method of takIng action against
individual polluters.

iThe first air pollution enforelernent, actioli was in ...stituten 1965
iminst a chicken rendering plant in Bishop, Md. A conference was

neld in 1965 and a public hearing in 1967 ; a suit was begun in the Fed-
eral district court in 1969, and an appeal finally made to the U.S
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Supreme Court. The plant was not shut down until the 1,Jupreme
Court refused to hear the appeal in May 1970-5 years after the action
started. No other enforcement action has proceeded beyond the con-
ference stage.

No enforcement has yet taken place under the 1967 act, since the
standards, for the most part, have not yet been adopted nor implemen-
tation plans approved. The President has submitted comprehensive
proposals to the Congress to strengthen enforcement powers. These
are discussed later in the chapter.

Curbing Auto Pollution

The first standards set under the 1965 Amendments to the Clean Air
Act applied to 1968 model vehicles. These standards required complete
control of crankcase hydrocarbons and partial control of exhaust
hydrocarbons and carbon monoxide.

In June 1968, HEW tightened exhaust standards for 1970 and later
model vehicles and for the first time set evaporative loss standards
to be applied starting with the 1971 model year.

In July 1970, the Secretary proposed sweeping changes in pro-
edures for testing whether new automobiles meet the Federal emis-

sion standardswhen it was discovered that the existing procedures
underestimated the actual amount of pollution being emitted. The
new test procedures would take effect when prototypes of 1972 model
cars begin their tests at the end of this year. At the same time, the
Secretau confirmed the same 1975 standards for hydrocarbons and
carbon monoxide and said that the nitrogen oxide and particulate
standards proposed in February 1970 would be confirmed as soon as
test procedures for these standards had- been developed. Table 2 sum-
marizes the effects of all these standards on automobile emissions
through 1975.

Under the 1965 Amendments to the Clean Air Act, NAPCA tests
only vehicles submitted by a manufacturer. If the test vehicle meets
the Federal standards, all other. like model vehicles sold by a manu-
facturer are deemed in conformity with the standards.

The first surveillance data on production line cars subject to the
Federal standards were reported in the summer of 1968. The data
showed that, on the average, the cars complied with the Federal
standards. However, by the winter of 1969, the surveillance data
showed that, on the average, hydrocarbon emissions of 1968 cars ran
about 20 percent above the standard and carbon monoxide emissions
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about 8 percent above. Repor s in 1970 show hydrocarbon emissions
higher than the standard by 25 percent and carbon monoxide by about
10 percent.

TABLE 2.Ezhaust Emission :Standards and Uncontrolled Vehicle
Based on Current and Proposed 1972 Test Procedur

PRESENT TEST PROCEDURE

ion Levels

nydrocarbons Carbon
monoxide

Oxides of
nitrogen

Particulates

/ Per-
cent t,

G./mi. Per-
cent

G./mi. Per-
cent

G./mi. Per-
cent

Baseline (uncontrolled vehicle) 11 2 73. 0
Present standards (intended degree

of control) 2. 2 80 ''.:3. 0 69 N.A.3 N.A. N.A. N.A.
1975 standards (expected control) - . 5 96 11. 0 85 ----- _. ________ ----------------

PROP ED TEST PROCEDURE

Baseline (uncontrolled vehicle)
Equivalent present standards

(achieved degree of control)

14,8

4. 6 69

116. 3

47. 0

6. 0 _ _ _ _ 0. 3 .

Proposed 1972 Standards (control) ___ 2. 9 80 37. 0 69
Proposed 1973 standards (control) 3. 0 50
Proposed 1975 standards (control) - __ . 5 97 11. 0 91 . 9 85

1 Grams per mile emitted.
I Percentage reduction from uncontrolled vebicle_

3 No standards applicable.
Sotvee: NAP CA.

Remedies for the failure of production line cars to perform as well
as their prototypes are both administrative and legislative. New tests
to be applied for the first time to 19712 models include a revised dura-
bility test. It will more accurately reflect actual operating conditions.
And the manufacturer will be required to make available to NAPCA
test cars to be under the control of the Federal Government in ac-
cumulating durability mileage.

Proposed Presidential amendments to the Clean Air Act would
authorize ITEW to withdra-v: approval of a particulai- piodel of car if
vehicles coming off the production lines do not meet the Federal stand-
ards. Moreover, the Secretary of HEW would be explicitly authorized
to test, or require manufacturers to test, vehicles at the end of produc-
tion lines. Even with these safeguards, many automobiles will not meet
the standards. In addition to systems that break down or are not suf-
ficiently durable, the car owner may not provide proper maintenance.

The data on present levels of pollution in our urban environment



the projected increase m urban tmffic in the years ahead, and the
performance of pollution control systems under actual driving condi-
tions make it clear that even applying stricter standards in 1975 will
only prolong thi downward curve in vehicle emissions until the middle
1980's. After that, carbon monoxide levels will again rise because of
the sheer ;lumber of automobiles on the roads and highways.

Motor vehicle pollution is the product of a complex combustion
system of engines, fuels, and fuel additives. Effective control, then,
means dealing not only with engines and control devices but with the
fuel itself and with fuel additives. The President's proposed legislation
includes authority to establish standards and regulations for both
fuel and fuel additives.

The key additive from an air pollution control viewpoint is tetra-
ethyl lead in gasoline. It accounts for a significant portion of the par-
ticulate pollution from automobiles. Most experts believe that control
systems incorporating chemical catalysts will be required to meet 1975
standards. Experience to date indicates that lead in gasoline poses
serious problems to the use of catalytic control devices. Although other
control methods aee likely to be available, the catalyst appears to be
most economical .md durable. A panel of the Commerce Technical
Advisory Board concluded that lead-free gasoline should be ready
within the next few years so that industry will have the chance to road-
test these catalytic devices. Automobile manufacturers say that they
intend to market vehicles with low-octane requirements in their 1971
models, thus reducing or even eliminating the need for lead in gasoline.

The Secretary of HEW has asked the chief executives of the Na-
ion's petroleum companies to work toward production of a lead-free

gasoline. The Secretary suggested a plan to reduce lead levels in regu-
lar grades to 0.5 gram per gallon by July 1, 1971, and to zero lead
content by July 1, 1974. However, since premium gasoline containing
lead will still be needed for a number of years to meet the requirements
of high comprassion engines in older cars, the Secretary's plan pro-
vides for leaded premium gasoline as long as it is needed. To make the
new gasolines competitive, the administration has requested a $4.25 per
pound tax on lead used in gasoline.

An alternative to the internal combustion engine may be necessary
if it cannot meet the increasingly stiff standards. The President an-
nounced in his February 10, 1970, environmental message a program
to develop ono or more alternatives within 5 years. He called for :
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Carbon Monoxide Emissions by Motor Vehicles
in the United States, 1960-90
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An extensive research and development program to be con-
ducted under the general direction of the Council on Environ-
mental Quality ;
An incentive program to private developers, through Govern-
ment purchase of privately produced unconventional vehicles
for testing and evaluation.

Controlling Sulfur Oxides

Sulfur oxides are one of the most difficult classes of air pollutants to
control. Because of their toxicity and pervasiveness, they are among
the most dangerous air pollutants to human health and are clearly
the most harmful to vegetation, buildings, and materials. Because
their soarce is chiefly the electlic power industry, their potential
increase is tied to that burgeoning industry, which almost doubles its
output every 10 years.

At present about 65 percent of the energy for generating electricity
stems from coal ; gas, oil, and hydroelectric source,s account for about
34 percent ; and nuckar energy the remaining 1 percent. By 1980, 22
percent of the total installed electric power capacity is expected to be
nuclear. By 1990, it will be 40 percent. However, by far the greatest
source of energy is now, and will continue to be for the rest of this
century, the burning of coal and oil. The amount of coal used for
power by the year 2000 will be four times greater than it is today.

A number of alternatives are available to control sulfur oxide pol-
lution over the next decade. Switching fuels is possible, but only when
an alternative, low-sulfur fuel is available. Most coal near the Nation's
centers of population and power demand is high in sulfur. Low-
sulfur coal not only is far away but also commands a higher price for
use as coke by domestic and foreign steelmakers. North Africa and
other areas are rich in low sulfur oil but are limited by low production
and refinery capabilities. Oil import quotas bar it from certain areas
of the Midwest and the West Coast, although the oil may be imported
to other areas of the United States. The -United States will probably
continue to rely primarily on residual oil from the Western Hemis-
phere. And that oil will have to be desulfurized before it is used. Nat-
ural gas carries an insignificant sulfur content, but it is the scarcest
of fossil fuels, and most of it is being conserved for nonpower purposes.

Sulfur can be separated from coal and oil, but the processes are
costly, and some are not fully developed technically. Methods to m-
move sulfur from the stack gases after the fuel is burned are under

80

100



Projected Electric Generation
by Source 1965-2000
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Sources: Water Resources Council; Bureau of Mines, Department
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development. However, none of these processes is yet in large-scale
use and the costs are not yet known. Some of the stack control processes
recover sulfur or a sulfur byproduct, which can be soli to help offset
costs. Some are also being evaluated for their potential in reducing
pollution from nitrogen oxides.

Research and Development

A number of technological and research gaps in controlling air pollu-
tion still exist. NAPCA carries on an extensive research, development,
and demonstration program in its own facilities and through grants
and contracts. The fiscal year 1970 budget contains $59.3 million in
budgeted funds for research and demonstration. The fiscal year 1971
budget requests call for $63.3 million.

Two principal arear hold high priority. One is the development of
technology for the control of stationary sources. Currently, a com-
prehensive program is underway in NAPCA, working with the Bu-
reau of Mines and TVA, aimed at perfecting techniques for controlling
sulfur oxides. A similar program is getting underway for nitrogen
oxides. The second prime priority is the development of new low-
emission power systems for motor vehicles. This p.tIgram aims to
develop at. least two unconventional vehicle prototypes and to dem-
onstrate commercial feasibility by 1975. Initial research will center
on gas turbine, steam, and hybrid systems, with continued work on
electrical systems. The 1971 Federal Eudget sets asi 3 $9 million for
this program. The Council on Environmental Quality has worked
closely with the Department of Health, Education, and Welfare,
which is the lead agency for this progTam, and with other Federal
a.rencies to assure that the widest range of Federal talents is enlisted
in the low-emission power program. The Council has also appointed a
committee to advise it on this program, headed by Dr. Ernest
Starkarnan, of the University of California at Berkeley.

Air Quality Monitoring

Collecting and evaluating data on air pollutant emissions and air
quality require a joint Federal-State-local effort. NAPCA is now en-
gaged not only in operating its own air monitoring network but also
in supporting State and local monitoring activities. NAPCA's own air
monitoring program hwolves operation of more than a thousand air
sampling devices at stations across the country, including six con-
tinuous monitoring stations in major cities. Over the past year,
82
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mechanized devices for measuring various gaseous pollutants were
put in operation at 145 sites. This expansion of NAPCA's network
reflects the increased stress on gathering data for air pollutants which
have been or will be the subject of air quality criteria documents.

State and local governments, which have the primary resr onsibility
for monitoring air quality, operate over 2,000 stations. Most of them,
however, monitor air quality only intermittently.

State and _Local Programs

With one major exceptionnew motor vehicles, whose control the
Clean Air Act preempts to the Federal Government primary respon-
sibility for the control of the sources of air pollution is assigned

State and local governments. An assessment, then, of State and
local air pollution control programs is a useful measure of the current
effoits to cope with the problem.

A March 1970 Department of Health, Education, and Welfare
report to the Congress, "Progress in the Prevention and Control
of Air Pollution," traces the considerable increase in State and
local budgets for air pollution control, stimulated in large part by
the Federal matching grants program initiated in 1963. However,
of the 55 State and territorial programs being financed by the grants
program in 1970, only six have reached an armual per capita expendi-
ture of 25 cents, which is generally considered the minimum expendi-
ture needed for State programs. Only 23, including the six, are spend-
ing as much as 10 cents per person per year. At the local level, the
situation is better : 64 of 144 grantee agencies are spending at least
40 cents per capita per year, whicl- is generally considered the mini-
mum needed for local programs.

Table 3, also from the March 1970 HEW progress report, shows the
accelerated pace a which States have been adopting air pollution con-
trol regulations during the last several years. Prior to passage of the
Clean Air Act in 1963, only nine States had adopted air pollution
control regulations. By 1967-68, 30 had. By the end of 1970 it is ex-
pected that all States will have established the legal basis for con-
trolling the sources of air pollution.

No detailed survey has been made of the adoption of air polluticn
regulations at the local level of government. However, local agencies
set up to deal with the problem have proliferated from 85 agencies
in 1962 to more than 200 today.



Budgets of State, Local and Regional Air Pollution
Control Agencies, Fiscal Years 1961-69
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TABLE 3.State Laws and Regulations
[Number of States enacting laws and regulations in specified years]

1951-62 1966-60 1967-68 Total

Initial law enacted ii 3 9 23 46

First regulation adop d 9 4 17 30

Type of regulation:
Administrative 9 4 13 26

Fuel burning 2 3 II 16

Open burning 4 3 12 19

Ambient standards 2 1 1 11 15

Visible emissions 5 3 14 22

Incinerator._ __ _ 1 1 2 13 17

Industrial process._ _ 1 4 14

Vehicle 1 5 (

Sulfur oxides _._ 1 5 f

Perhaps the most significant indicator of the adequacy of State and
local air pollution control programs is manpower. The 1970 HEW re-
port to the Congress, "Manpower and Training Needs for Air Pollu-
tion Control," indicates that in general control agencies are inade-
quately staffed. Fifty percent of State agencies have fewer than 10
positions budgeted, and 50 percent of local agencies have fewer than
seven positions budgeted. Further, during 1969 the vacancy rate for
all agencies was 20 percent. Recruitment of competent personnel is
difficult. The re, esfimates that by 1974 State and local agencies
will need 8,000 personnel if they are to implement the Clean Air Act
properlya jump of 300 percent over the number of persons currently
employed in these programs.

The chief difficulty is the low salary rates paid by State and local
agencies. The HEW report cites a study which indicates that State and
local median salaries fall 20 to 50 percent below the median paid by
industry for comparable positions.

EVALUATION

In evaluating the effectiveness of air quality efforts, it is useful to
separate stationary from mobile sources, since the methods of control
and the implementing institutions are so different. It is also useful, for
purposes of perspective, to compare air quality and water quality
efforts on stationary sources, since many aspects of the Federal legisla-
tion are similar.
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Statio ary Sources

Congressional and public concern focused on water pollution many
years before air pollution. The first permanent water pollution legisla-
tion was enacted in 1956, the first permanent ai r pollution legislation
not until 1963. There are currently standards and implementation
plans for almost all the interstate and coastal waters of the United
States, covering most forms of water pollution. Water quality criteria
have been developed, and Federal, State, and local governments and
industry are beginning to commit themselves to abatement programs.

In contrast, only five air pollution criteria have been issued ; only
10 State standards have been approved ; and no State implementation
plans have yet been approved. There is currently no basis for enforcing
standards, because enforcement must await approval of implementa-
tion plans.

The air pollution effort is not as advanced as water pollution in terms
of stationary sources for three major reasons. First, there is no avail-
able technology for a number of air pollutants, although most forms
of industrial water pollution are amenable to control. Second, State
water pollution control agencies have existed for many years in the
United States and have developed capabilities, although often limited.
Until enactment of the Air Quality Act of 1967, air pollution control
was largely conducted by local agencies. Few States had adequate man-
power and resources. Finally, the Air Quality Act of 1967 is no longer
an adequate tool to cope with current pollution problems. Procedures
for development and implementation of air quality standards are too
slow and place an inordinate burden on both the States and the Federal
Government.

The current enforcement authority is also inadequate. As with water
pollution, the Federal Government has no jurisdiction if the pollution
from one State is not endangering health and welfare in another State,
unless the Governor of the State in which the pollution occurs requests
help. The current conference-hearing procedure is unduly cumbersome
and time consuming. The only court action that can be requested by
the Government against a polluter is a cease-and-desist order, and the
only available remedy in the case of noncompliance is to hold the
polluter in contempt of court. The current act does not provide for
fines to compel compliance.
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Mobile Sources

The attack on pollution from automotive emissions has begun to make
progress. Current standards have already reduced emissions, and
the 1973 and 1975 standards are expected to bring a further marked de-
crease. As discussed earlier, however, control systems on vehicles sold
to the public lose their effectiveness more rapidly than on test vehicles,
and, accordingly, the goals may not be met. Also, the current program
does not deal with the millions of cars on the road with no control
systems at all or with systems that do not or will not meet the required
standards.

Monitoring

Although air pollution monitoring has been underway for years, the
current systemsFederal, State, and localare so spotty in coverage
that it is very difficult to determine trends in the quality of air. For ex-
ample, sampling stations are generally in downtown areas. The deteri-
oration of air quality away from these regions, where the greatest
amount of industrialization and urbanization has been taking place, is
often not even monitored. Often trend data indicate improvement in
one pollutant, while other pollutants not measured in the same city are
increasing. Clearly, the total level of pollutants in our major urban
areas continues to be above levels at which adverse effects on human
health and destruction of vegetation, buildings, and materials occur.
Bnt improved monitoring systems are necessary to understand the
status and trends in air quality and to develop better control programs.

State and Local Programs

As discussed earlier, until enactment of the Air Quality Act of
1967, air pollution was carried on largely by local agencies. The
expenditures by State government were only $1.1 million in 1961. Even
under the stimulation of Federal grants, State air pollution control
agencies spent only $9.6 million in 1970, compared to $17.2 million for
local air pollution control agencies and about $36 million for State
water pollution agencies.

NAPCA considers inadequate some 28 to 34 State programs for areas
not under the jurisdiction of a local agency. Some 14 to 20 are con-
sidered adequate or progressing rapidly, and only two to four are
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considered good. Local and regional programs are doing better, with
44 percent of the agencies spendino- what NAPCA considers adequate
for a minimal program.

WHAT NEEDS TO BE DONE

The Council on Environmental Quality recommends the following :
1. The Pres&lent's legislative program should be enacted to deal

more effectively with, stationary sources by setting national air quality
standards and national emission standards on substances harm ul to
health, by streamlining en orcement procedures, and by providing

nes of up to $10,000 a day.
2. If the President's legislative program 7,8 enacted the major

Federal e orts on stationary sources should be directed toward the
prompt establishment of national air quality standards covering a
wide range of pollutan.ts, and toward developnient of emission control
lin-tits for harmful pollutants such az asbestos, berylliwn, Cadmium,
and other toxic materials.

3 Programs must be developed to improve State cend local control
agencies. Highest priority should be given to increasing personnel,
monitoring, and other control and enforcement activities. The recently
developed program of assig2 ,mg Federal personnel to the agendies is a
positive step. But greatly expanded training efforts and higher pay
are necessary to provide the personnel needed for effective air quality
management.

4. Federal research and development on sulfur oxides and nitrogen
oxide control technology should be accelerated. Sulfur oxides control
technology for large coal- and oil-fired powerplants should he demon-
strated in actual operation so that the technology can be applied
throughout the industry. Both government and industry share respon-
sibilities for this. Studies of better combustion methods to reduce
oxides of nitrogen are also needed.

5. A more balanced research and development program is necessary
to hasten the development of more efficient energy processes. Although
control technology for sulfur oxides will provide appreciable improve-
ment for several decades, a longrun answer to this type of air pollu-
tion lies in better energy conversion processes which will emit less
pollutants per unit of energy produced. Gasified coal, fluidized bed
combustion, breeder reactors, and nuclear fusion all hold promise. Al-
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though research for new nuclear power sources has already received
significant support, greater attention must be given to these other
prucesses Even now, the Nation needs to use its fuel resources more
effectively through development of a naVional energy policy. Such a
policy would gu',de the use of natural gas, low-sulfur coal and oil, and
other energy resources to assure their availability and minimize air
pollution.

6. Incentives to accelerate industry support for research and to
stimulate correctirve actions should be considered. Specifically, incen-
tives might encourage increased research by the electric power indus-
try to develop better control methods and new types of power that
are less polluting. Other incentives could encourage a shift to tech-
niques which would reduce pollution from combustion processes.

7. The President's legislative proposals for regulating fuel and
fuel additives, taxing lead to be used in gasoline, and testing emission
systems on the production line are critical for meeting motor vehicle
emission standards and should be enacted.

8. Alternatives available to assure continued control of motor vehi-
cle emissions under actual road conditions should be evaluated. Some
alternatives include warranty of system effectiveness by the manu-
facturer, incentives to States to check vehicle emissions as part of their
automobile inspection procedures, and development of more foolproof
emission control systems as a prerequisite for Federal certification.

9. The development and widespread testing of an inewpensive and
e ective emission control system for installation on used cars should
be accelerated. Consideration should be given to requiring its use on
all automobiles or on vehicles in areas with severe pollution problems.

10. The program for development of an unconventional vhicle
propulsion system (e.g., steam, gas turbine, or hybrid) should be ac-
celerated to assure that the technology win be available if conventionaZ
propulsion systems are incapable of meeting increasingly stringent
Federal standards.

11. Increased research should be conducted on the developme t of
transportation systems that not only move people and goods e ciently
but also help reduce both dependency on the private car and, with it
air pollution. Although the principal goal of mass transit is more effi-
cient transportation, it is also a method to reduce air pollution. It de-
serves more study as such. Also, more research is necessary on the
placement of roadways and traffic flow patterns as a method of mini-
mizing air pollution.
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12. More research should be conducted on the e ects of air pollutants
on man. More knowledge is especially necessary about short- and long-
term health impacts of air pollutants. The number of health effect
studies should be increased and a thorough evaluation made of current
epidemiological evidence.

13. P ederal, State, and local monitoring programs must be improved
considerably. There is need to develop inexpensive automr-ted instru-
ments to monitor air pollutants. More monitoring stations, especially
in areas of rapid population growth and industrialization, are vital.
And standard methods of measurement need improvement.

14. Land use planning and control should be used by State, local
and regional agencies as a method of minimizing air pollution. Large
industries and po wer generating facilities should be located in places
where their adverse effect on the air is minimal. There is a need for
State or regional agencies to review proposed power plant sites to
assure that a number of environmental values, includine- air pollution,
are considered.

15. The United States should work toward cooperative arrange-
,ents with other nations in limiting total amounts of air pollutants

emitted into the atmosphere. Air pollution is no longer solely a local,
State, regional, or even national problem. It is ultii lately an interna-
tional problem and must be so recognized. As discussed in Chapter V,
the addition of particulates and carbon dioxide in the atmosphere could
have dramatic and long-term effects on world climate. The United
States should take the initiative in forming cooperative arrangements
to control air pollutants that could have widespread effects.

POTENTIAL FOR PROGRESS

During the last 15 years, much data on the health dangers from
air pollution have been accumulated. During that time, progress in
improving air quality has not kept pace with increased population
and urbanizationexcept in some cities where efficiency of combus-
tion and changes in fuel use have reduced soot.

The costs and institutional barriers to higher air quality are not as
massive as in water pollution control. Abatement technology can be
installed rapidly when available. Clearly the teclmological gaps in air
pollution control must be overcome, but once breakthroughs are made,
rapid progress will be possible.
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The Council on Envirornnei al Quality believes that a very high
priority should be given to air pollution control. The opportunities for
making significant improvements in the environment, at relatively low
cost, are impressive. Indeed, the benefits which can be derived from
greater control of air pollution far outweigh the costs of the control
measures.
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Man a ve ten wation

mateal r Ct

-MAN MAY be changing his weather. And if he is, the day mayin come when he will either freeze by his awn hand or drown.
The delicate balances within ti2 3 atmosphere and the history of
climatic change in the past suggest that through his inadvertent
actions he may he driving the atmosphere either to a disastrous ice
ageor as badto a catastrophic melting of the ice caps. Either may
literally be possible, hut it depends on just what he is doing to the
atmosphere. He does not know for sure.

Evidence continues to build that his activities and his growing popu-
lafions alter the chemical composition of the earth's atmosphere and
change its heat balance. And in turn these two alterations, in tandem,
change weather and climate. But the processes and outcomes of such
changes are largely unknown.

The science and technology of weather modification are only in their
infancies. But they could grow overnight if man will increase his
efforts to learn what he is inadvertently doina to his own atmosphere.
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CLIMATIC CHANGES OF THE PAST

Geological and historical records clearly show that major climatic
fluctuations have taken place down through history. Since the last
advance of the ice sheet in Eurasia about 10,000 years ago, the per-
manent ice cover in the Northern Hemisphere has been limited largely
to the Arctic Ocean, Greenlynd, and some high latitude islands.

But alternating periods of warming and cooling have occurred
during the last 10,000 years. In the last century, instruments have
been available to keep current records, and they show a pattern of
climatic fluctuations.

Climate is much too complicated to be described by any single pa-
rameter. One useful guide is the average annual temperature at the
earth's surface. Beginning in about 1890, this average temperature
began an irregular climb. By 1940, it was 1.1° F. higher than it had
been during the decade from 1880 to 1890. But in the 30 years from
1940 to 19'TO, the average temperature has fallen about 0.5° F. Thus,
during the last three decades, one-half of the warming that occurred
during the preceding six decades has been erased.

Associated with rising temperature in the Northern Hemisphere
were movements of the frost and ice boundaries. Simultaneously, pro-
nounced aridity gripped the south central parts of Eurasia and North
America. This led to dust-bowl conditions in some areas and a north-
ward displacement of the polar fronts. The recent lowering of the
temperature has been accompanied by the shifting of frost and ice
boundaries to the south and marked increases in rainfall in parts of
previously arid continental regions. In the last two winters, ice
coverage in the North Atlantic has been among the most extensive in
over 60 years. Because of it, Icelandic fishermen suffered great losses,
and the colder temperatures substantially diminished Iceland's agri-
cultural output. In contrast, the rains in central oontinental regions,
particularly in India and East Africa, contributed to high wheat
yields. These experiences illustrate dramatically how sensitive the
complex pattern of human activity is to relatively small shifts in cli-
mate. Man's ability to predict such changes is still very limited.

These fluctuations of only a few tenths of a degree observed over
decades are small compared to the climatic variations of the "Little
Ice Age" from 1650 to 1840, the warmer period between A.D. 800 and
A.D. 1000, and the still larger variations of a few degrees associated
with the few earlier ice ages and their retreats.
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HOW MAN CAN CHANGE CLIMATE

The key question is : To what extent are climatic fluctuations of the
past years due to natural processes or to man's intervention ?

Man can change the average atmospheric temperature slightly and
thus significantly affect climate in at least seven ways :

He can increase the carbon dioxide content of the at °sphere
by burning fossil fuels.
He can decrease atmospheric transparency with aerosols (tiny
solid or liquid particles floating in the air) from industry, auto-
mobiles, and home heating units.

e can decrease atmospheric transparency by introducing dust
(particles larger than aerosols), primarily through irPproper
agricultural practices.
He can alter the thermal properties of the stratosphere (upper
atmosphere) with water from the combustion of jet fuels.
He can heat the atmosphere by burning fossil and nuclear fuels.
He can change the ability of the earth's surface to reflect sun
radiation back into space through urbanization, agriculture de-
forestation, and reservoirs.
He can alter the rate of transfer of thermal energy and momen-
tum between the oceans and atmosphere by spilling oil on the
water's surface. Such oil films on the ocean come from incom-
plete combustion or spills from sources such as vessels and
drilling towers.

Carbon Diox A- Earth Warmer?
The atmosphere's energy, which determines weather and climate, is
.derived primarily from visible solar radiation absorbed by the earth's
surface and atmosphere. The absorption of that energy tends to raise
the temperature at the surface. The earth's surface maintains its
thermal balance (keeps from overheating) by radiating energy back
to space at longer wavelengths. Carbon dioxide in the atmosphere ab-
sorbs incoming visible radiation, but in amounts too small to have any
appreciable effect on the radiation reaching the lower atmosphere and
the earth's surface. However, carbon dioxide is virtually opaque to
some long-wave radiation that is emitted by the earth's surface. Thus,
when carbon dioxide concentrations increase, heat loss through radia-
tion from the surface is reducedthe "greenhouse" effect.
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Attempts have been made to calculate carbon dioxide effects on the
average surface temperature. One investigator calculated that atmos-
pheric carbon dioxide content increased at a nearly constant rate from
the 19th-century level of about 290 parts per million to 330 in the late
1950's. This increaseabout 14 percentcould have caused the tem-
perature rises observed with instruments during the first 40 years of
this century.

Recent surprising findings indicate that as increasing fossil fuel
consumption raises carbon dioxide output, a lesser percentage of it is
retained by the atmosphere, and a larger portion is absorbed by the
oceans. Scientists from Sweden 'and the Environmental Science Serv-
ices Administiation (ESSA) say that only about half the carbon
dioxide produced by fossil fuels from 1958 to 1960 remained in the
atmosphere. During the last 5 years, less than 40 percent of manmade
carbon dioxide has stayed in the atmosphere. Other calculations also
show that the effect of carbon dioxide on the temperature, as illustrated
in the preceding paragraph, has been overestimated.

A detailed series of observations by Swedish, Scripps Institution of
Oceanography, and ESSA scientists shows that from 1958 to 1970 the
carbon dioxide concentration in the atmosphere increased from 312 to
320 parts per million an average annual jump of 0.7 parts per million.
This rate, if continued, would double manmade carbon dioxide ac-
cumulations in the atmosphere in about 23 years. Yet the bulk of carbon
dioxide has entered the atme.sphere at a time when the earth's surface
temperature was falling rather than rising. Thus, the heating effects
of carbon dioxide are apparently being comyteracted by natural fluctua-
tions or by other manmade activities.

Any attempt to extrapolate the future effect of carbon dioxide on
climate must be uncertain because the fraction of carbon dioxide that
will enter 4he ocean is unknown. If 60 percent of the emissions of
carbon dioxide remains in the atmosphere and there is a 5 percent
yearly growth of fossil fuel consumption, then by 1990 there would be
about 400 parts per million in the atmosphere. If this were not offset by
other activity, then the earth's average surface temperature would
increase by 1.4° F. On the other hand, if 40 percent of the artificially
produced carbon dioxide enters the atmosphere and the present 4 per-
cent growth of fossil fuel consumption continues, then a level of 400
parts per million will not be reached until about the year 2010.
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The maximum amount of carbon dioxide that man might introduce
into the atmosphere can be determined by estimating the total
available fossil fuels. One estimate puts the maximum available coal at
about 7.6 thousand billion (7.6 X 1012) metric tons. This is about twice
the coal resources established by geological mapping. Estimates of
petroleum resources vary considerably. Some researchem estimate that
approximately 2 thousand billion (2 x 1012) barrels of oil are ultimately
recoverable, while others appear to favor the somewhat lower figure of
1.35 thousand billion (1.35 x 1012) . If these fossil fuels were burn
they would produce about 3.3 million trillion (3.3 x1018) grams of
carbon dioxide. If one-half of that carbon dioxide were added to the
atmosphere and there were no compensating effects, then the earth's
average temperature would increase by about 20 to 3° F. Such a rise,
if not counteracted by other effects, could in a period of a few decades,
lead to the start of substantial melting of ice caps and flooding of
coastal regions.

Pa ticte PollutionAn Earth Cool
A human activity which may accelerate temperature dropsand has
help compensate for any carbon dioxide-generated temperature rise--
F vhe injection of small particles into the atmosphere.

Certain kinds of industrial processes emit cloud condensation nuclei
(small particles around which raindrops can form). This affects the
frequency of fog and low cloud layers. These in turn influence the
radiation that reaches the earth from the sun. Forest fires also produce
cloud condensation nuclei (from dust and ashes) plus large quantities
of heat and water vapor. Large-scale burning of forest refuse and acci-
dental forest fires, which a-,-*3 particularly common in the Western
States (but less prevalent than hi the past), might modify climate
and weather over large regions in this way. The net effect depends on
the abundance, size, distributie, , and altitude of the particles. Some
investigators estimate that a decrease of atmospheric transparency of
only 3 or 4 percent could lead to temperature reduction of 0.7° F.
Another study shows that the addition of 1 percent in the world's
average low cloud cover lowers temperatures by 1.4° F. This is almost
three times the decrease meas-ured in the last two decades. On the
average, about 31 percent of the earth's surface is blanketed by low
clouds. If this figure were to reach 36 percent, and there is no evidence
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at the present time that it will, the temperature would drop about 7° F.
That would bring the earth's temperature very close to that required
for a return of an ice age.

Increases of fog and low clouds when open country is turned into
urban areas are well documented. But it is not known whether there
has been any increase of global cloud cover. With satellites, data are
now obtained fairly routinely of clouds above oceans. But data are
often incomplete because high clouds prevent ,.,atellite observation of
lower clouds.

One study, by J. Murray Mitchell, concludes that a major part of
the variation is due to fine-grained particles introduced into the strato-
sphere (upper atmosphere) by volcanic eruptions. Mitchell's calcu-
lations are based on estimates of the total debris associated with
volcanic explosions, an assignment of 1 percent of this total to strato-
spheric dust, and an assumption of a 14-month lifetime for the strato-
spheric dust. All these numbers can be questioned. But if they are
correct, it would appear clear that dust from volcanoes overshadows
that from urban and agricultural pollution.

Thus, there exists no proof that urban, industrial, and agricultural
pollution is the principal cause of the recent cooling trend. But it is
significant that the apparent changes of atmospheric transparency
caused by volcanic dust may be snfficient to bring about cooling of the
earth's atmosphere. If pollution were significantly responsible, then
the world would face an important problem of manmade global
climate modificatioi Atmospheric pollution has increased markedly,
and at the present time there still are no acceptable means of imped-
ing its growth on a global scale.

Vapor Trails--Do They Change the Weather?
Altering the water content of the high atmosphere can upset the
earth's radiation balance. Water vapor, like carbon dioxide, can ab-
sorb outgoing infrared radiation. In solid form, as ice crystals, it
can also block incoming solar radiation. A rise of the stratospheric
water vapor content from 2 to 6 parts per million would increase the
earth's average surface temperature about 0.9° F. Aircraft add water
from combustion of jet fuel. Before 1958, essentially no jet fuel was
consumed by domestic airlines in the -United States. In 1970, jet fuel is
being used by U.S. domestic airlinas at a rate of 7 billion gallons
a year. Below the stratosphere, water vapor dilutes quickly. And the
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amount added by airliners is small compared with water naturally
present at these altitudes. But above the stratosphere, water vapor
stays, on the -erage, for about 18 months because it mixes only
slowly with the lower atmosphere. Most commercial jets fly below
the stratosphere. But future supersonic jets will travel in the strato-
sphere at altitudes of 60,000 to 70,000 feet. Assuming that water
vapor stays in the stratosphu re for an average of 18 months, 500 super-
sonic transports operating 7 hours per day could increase the water
vapor content of the stratosphere over a hemisphere by 0.2 parts per
million if it were uniformly distributed.

These changes appear small. But they augment natural fluctuations.
For reasons not yet understood, the water vapor content of the strato-
sphere rose from 2 parts per million ir 1964 to about 3 parts per
million i n early 1970. Artificially produced water vapor can accelerate
that natural growth trend. Further study is necessary to better deter-
mine the effects of supersonic jet transports in the stratosphere before
they are mass produced.

There is also evidence that jets contribute to high clouds. Observa-
tions at Denver indicate that from 1950 to 1958, on the average about
8% of the sky was covered by high clouds when there were no lower
cloud layers. From 1965 to 1969, about twice that portion of the sky
was covered by high clouds. Similar observations have been recorded
at Salt Lake City. Both cities are on heavily traveled air routes al-
though there may be other contributing factors. The long-term
climatic consequences of such high cloud cover increases are still
mtknown.

Man and the Thermal Budget

The mean annual difference between solar radiation absorbed e
e .rth and long-wave radiation reflected from earth into space is about
68 watts per square meter. Most of this net energy surplus is used
for the evaporation of water, heating of the atinosphere, and other
meteorological processes. A tiny part, less than 1 percent, is used in
the photosynthesis of green plants. It is thus turned into a relatively
stable form of chemical energy.

Man's activities add slightly to the earth's "thermal budget." Heat
generated by industrial, residential, and automotive sources supple-
ment solar radiation. Averaged over the earth's surface, at present
man is producing only little more than one ten-thousandth of the net
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radiation gain of the atmosphere. This is much too little to influence
climate on a large scale, but it certainly alters local climate of cities.
And in the future, man's energy input into the atmosphere could
increase to major importance.

Energy OutputDisappearing Ice Cap?

In a primitive society, energy utilization consists mostly of the food
consumed by the individual. This corresponds to a power output of
about 100 thermal watts per person. The world average- -including
primitive and technologically advanced regionsis somewhat more
than 1000 thermal watts per person. In the highly industrialized
United States, energy consumption is equivalent to 10,000 watts for
each. individual. If world population grows to 5 billion and if the
worldwide average of energy use increases to 10,000 watts per person,
manmade energy input. into the atmosphere would reach almost one-
hundredth that of the natural net radiation balance over land areas.
If energy consumption continues to increase at the present rate of
4 percent per year, then in 200 years artificial energy input into the

mosphere would equal one-third of the natural radiation balance.
This level would be reached in only 100 years with a 10 percent yearly
increase. These numbers are highly significant because an increase
of a few tenths of 1 percent in the radiation balance, if long sustained,
would cause polar ice to disappear completely unless other natural
or manmade changes compensated for the energy gain.

The combined effect of carbon dioxide pollution and heat pollution
is strongly in the direction of warming the earth's atmosphere. Particle
pollution tends to lower the earth's temperature. Which pollution effect
will ultimately dominate ? Will we indeed drown or will we freeze?
Despite firm predictions by some ecologists, we do not lmow the an-
swers. Careful monitoring and eended research are required if we
are to manage our global climate wisely. These questions may become
critical in the future.

Raising the Albedo

Researchers have calculated that a unit increase in the earth's albedo
(reflective surface characteristics) will cause a decrease in average
surface tem7erature of 1.8° F. Thus, manmade changes of the albedo
at the earth's surface, if large enough, can cause substantial changes
in climatic conditions. Densely bUiltup regions have a higher albedo
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than forests and cultivated soils. Deserts, some of which may stem from
man's activities, have a much higher albedo than grass-covered fields.

Proliferation of urban areas and highway systems may increase the
earth's average surface albedo. The net effect of the change on climate
is not understood because changes in albedo are usually accompanied
by alterations in the surface roughness of the earth. These alterations
affect the rate at which the surface can exchange heat and momentum
Pith the atmosphere by winds and other turbulent processes. These

changes can also affect weather and climate.

Oil on the Water

Effects of oil films on the ocean surface are still poorly understood.
With their vast stores of thermal energy, the oceans act as balance
wheels to climate. The atmosphere exchanges energy with the ccean
through radiation and mechanical processes. The strength of the me-
chanical interaction associated with air moving over a wave-roughened
surface depends on the surface roughness of the water and the velocity
and regularity of the wind. Very thin oil films can alter this inter-
change by reducing turbulence, evaporation, and the radiation emis-
sion of the surface.

But it is still unknown if oil pollution contributes significantly to
climatic change.

The CityA Thermal Mountain

It has long been known that the climate of cities, which represent
the most concentrated form of enviromnental modification by man,
differs appreciably from the climate of adjacent rural areas. There is
a growing body of literature showing that industrial activities are
modifying atmospheric properties and in some cases may profoundly
change the weather.

Cities on the average have a temperature 0.90 to 1.4° F. higher than
the surrounding countryside. The effect is even more marked in the
winter when the minimum temperature may be 2' to 3° F. higher
than that of the surrounding areas. In addition to the difference in
temperature, cities are frequently covered with clouds, and the fre-
quency of fog in wintertime can be twice that of the suburbs. Acco
nanying the increased frequency of cloud cover is a higher total pre-
cipitation. Table 1 summarizes the climatic changes produced by cities.
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TABLE 1.Cflnia tic Changes Pr
Parame

Temperature :
Annual mean
Winter minimum

Cie diness :
Clouds_
Fog, winter_
Flog, summer

Duet particles_
Wind spe

Annual mean
Extreme gusts

Precipitation

ea by Cities

City as compared with rf
surroundings

0.9° to 1.4° F. higher.
2° to 3° F. higher.

to 10 percent more.
00 percent more.

30 percent more.
10 times more.

20 to 30 percent lower.
10 to 20 percent lower.
5 to 10 percent more.

at

Several factors make the city warmer than the country. Direct
energy input from home heating units, industry, and air conditioning
helps raise the annual mean temperature and minimum winter tem-
perature. Buildings naturally shelter the city so that wind speeds
are lower, and the turilulent transfer of energy from the city to mov-
ing weather systems may decline. The increased cloudiness over cities,
together with the effect of buildings and pavements on the amount
of solar heat retairred, further accentuates the direct input into the
atmosphere.

The increased rain and snowf ll in cities are probably also caused
by a variety of factors. The heat of the city in effect causes a "thermal
mountain" in which the surrounding air is pushed up vertically over
the city to colder levels, aiding the precipitation process. In addition,
industry, home heating units, and automobiles all produce partie--'-te
materials. These small particles act as nuclei around which water
vapor condenses to form drops. Or if the temperatures are cold
enough, certain particles can act as nuclei for ice crystals. R. H. Fred-
erick of ESSA supports the theory that particle pollution plays a
role in precipitation. He decribes a systematic tendency for cold season
precipitation at 22 urban Weather Bureau stations in the eastern
-United States to average several percent greater on weekdays than
on weekends. If substantiated in further studies on other urban areas,
this finding goes far in explaining the differences in rainfall between
the cities and the country.

The most dramatic eases of the relation of industrial pollution and
weather are found in regions where the pollutants are concentrated in
valleys. The emission of water vapor condensation nuclei from the
stack of a single wood pulp mill in Pennsylvania causes fog forma-
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tion which sometimes fills a valley several miles wide and 20 miles
long and spills into adjacent valleys. Peter Hobbs at the University
of Washington has shown that certain Washington State pulp and
paper mills are prolific sources of cloud condensation nuclei and that
clouds often form downwind of the mills. Hobbs argues that regions
of abundant artifirial condensation nuclei show an annual precipita-
tion in the last 20 y9,ars 30 percent greater than tho, previous 30 years,
although part of this increase is probably due to a natural change in
climate. Furthermore, University of Washington researchers have
found ice nuclei more abundant by as much as an order of magnitude
over urban Seattle than over stations removed from industrial activity.
These observations, taken along with those of Frederick, clearly show
the potential influence of man-introduced particulate matter on the
weather in industrial recrions.

CONCLUSIONS
Examination of how man can change climate on a large scale leads
to these conclusions :

The chemical composition of the earth's atmoslihere has been
altered by man in a measurable WU . Some of these changes,
which have been mostly inadvertent, have only recently been
recognized.
The magnitude of these atmospheric changes is enough to alter
the earth's surfoce tcmpet ature slightly. Carbon dioxide added
to the atmospbre from burning fuels is sufficient to lift the
average temperature by several tenths of a degree Fahreilheit.
Other factors, however, have caused world temperature to drop
slightly in the last 30 years.
These changes in the atmosphere cannot be regarded as local.
Heat input escaping from a city into the atmosphere changes
the% climate of that city. The combined effects of many cities
may eventually alter regional and global climates.
Enough is known about the physical environment to establish
the fact that inadvertent modification is occurring. But not
erlough is yet known to predict all the consequences of atmos-
pheric changes confidently.
Despite its importance, research on inadvertent climate modifi-
cation has been neglected. Only about 1 percent of Federal
Govermnent research monies for weather modification go to
pre.orrams investigatincr man's inadvertent modification.
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WHAT NEEDS TO BE DONE

The following suggestions should be considered for dealing 1, ith
long-term problems of climate alteration :

1. Worldwide recognition should be given to the long-te signif-
icance of manmade atmospheric alterations.

2. W orldwide ground monitoring of turbidity, carbon dioxide con-
tent, and water vapor distribution in, the atmosphere should be done
with, particular attention to oceanic areas. Ground-based observations
should be sapplemented by airborne in ,nitoring of the number, den-
sity, size, and composition of particulate matter in the atmosphere.
Such programs are an essential first step o establish pollution
baselines.

3. Satellite monitoring of global cloud cover, atmospheric heat
balance, and surface albedo should be accelerated. Particular attention
should center on effects of altering the thermal balance through
changes in albedo, carbon dioxide, and particulate matter.

4. Research on models of the thermal and clyna?mical processes
within the atmosphere and the boundary between the atmosphere and
the solid earth and oceams need empha4s.

104



vi

OLID WASTES etch a trail of visible blight that leaves few
corners of the country unspotted. Across the Nation the

same scenns repeatrefuse in the streets, litter on beaches and along
roadsides, abandoned autos on isolated curbsides and in weeded vacant
lots, rusty refrigerators and stoves in backyards, thousands of dumps
scarring the landscape. And the less visible aspects of the problem
solid wastes in the ocean, contamination of ground water, and wasted
resourcesare just as critical. America's well-known penchant for
convenience has come face-to-face with major enviromnental problems.

Proper management of solid wastes is a key to upgrading environ-
mental quality. Stricter enforcement of air quality stanlards has
focused attention on Jurning dumps and inefficient incinerators, many
of them operated by municipal governments. Water quality research
is beginning to probe the effects of dumps and landfills on the purity of
ground water.
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Public appreciation of the magnitude of the economic and social
costs of solid waste is building and a concept of solid waste manao-e-
ment is evolving. It assumes that man can devise a social-technological
system that will wisely control the quantity and characteristics of
waAes, efficiently collect those that must be removed, creatively recycle
those that can be reused, and properly dispose of those that have no
further use.

The growing technology and affluence of American society have laid
a heavy burden on solid waste facilities. Refuse collected in urban areas
of the Nation has increased from 2.75 pounds per person per day in
1920 to 5 pounds in 1970. It is expected to reach 8 pounds by 1980. This
spiraling .volume of solid waste has a changing character. The trend
toward packaged goods in disposable containers has put more paper,
plastics, glass, and metals instead of organic matter into the refuse.
And technology of solid waste collection and disposal has not kept pace
with this change.

There has been little attempt to tie the production of consumer goods
together with the disposability of those parts that end as waste. Dis-
posal costs are not included in the price paid by the consumer ; rather
they are borne by society in general. With few exceptions manufac-
turers do not accept responsibility for the costs of getting rid of
products that have been sold and served their purpose.

Solid waste collection in most municipalities is inadequate and anti-
quated, partly because over the years it has endured more than its
share of public neglect. Refuse collection jobs are low status and low
paying, and injury statistics show that only logging is a more hazard-
ous occupation. Sanitation workers have been striking with increasing
frequency. and heaps of reeking wastes have been left for days on
curbside., in our largest cities. This has dramatized the human factors
in the br,-,ness of refuse collection. It has pointed up the close cor-
relation between the working conditions of tfash collectors and the
public health menace of inadequate collection and disposal.

Disposal facilities are equally inadequate and antiquated. The Bu-
reau of Sclid Waste Management of the Department of Health, Edu-
cation, and Welfare estimates that 94 percent of existing land disposal
operations and 75 percent of incinerator facilities are substandard.

106



WHAT MAKES SOLID WASTES

The total solid was es produced in the United States in 1969 reached
4.3 billion tons as shown in the following table :

Million tons
Residential, Commercial and Institutional wastes 250

Collected (190)
Uncollected (60)

Industrial wastes 110
Mineral wastes_ 1, 700
Agricultural wastes 2, 280

Total 4, 340
Sources : Bureau of Solid Waste Management, Department of Health, Education, and

Welfare ; Division of Solid Wastes, Bureau of Mines, Department of the Interior.

Most of it originated from agriculture and livestock. Other large
amounts arose fro-- mining and industrial processes. A little under
6 percent, or 250 million tons was classified as residential, commer-
cial, and institutional solid wastes. And only three-fourths of this
was collected.

Although wastes from homes, businesses, and institutions make
up a small part of the total load of solid waste produced, they
are the most offensive and the most dangerous to health when they
accumulate near where people live. Agricultural and mineral wastes,
although much greater in volume, are generally spread more widely
over the land. They are more isolated from population concentrations
and may not require special collection and disposal. Nevertheless, as
more is learned about the effects of agricultural and mineral wastes on
the quality of air, water, and esthetics, steps to curb their production
and facilitate disposal seem likely_

The largest single source of solid wastes in this country is agricul-
ture. It accounts for over half the total The more than 2 billion tons
of agricuitnpri wa.gtes produced each year includes animal and slaugh-
terhouse wastes, useless residues from crop harvesting, vineyard and
orchard prunings, and greenhouse wastes.

Herds of cattle and other animals, once left to graze over large open
meadows, are now often confined to feedlots where they fatten more
rapidly for market. On these feedlots, they generate enormous and
concentrated quantities of manure that cannot readily and safely be
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assimilated by the soil. Manure permeates the earth and invades water-
bodies, contributing to fish kills, eutrophied lakes, of:-flavored drink-
ing waters, and contaminated aquifers. Feedlots intensify odors, dusts,
and the wholesale production of flies and other noxious insects. Ani-
mal waste disposal is a growing problem because the demrtnd for ani-
mal manure as a soil conditioner is declining. Easier handling, among
other advantages, favors chemical fertilizers.

About 110 million tons of industrial solid wastes excluding min-
eral solid wastes) are generated every year. More than 15 million tons
of it are scrap metal, and 30 million tons are paper and paper product
wastes ; a miscellaneous bag of slags, waste plastics, bales of rags, and
drums of assorted products discarded for various reasons make up the
rest. The electric utility industry produced over 30 million tons of fly
ash in 1969 from burning bituminous coal and lignite. By 1980, the
figure could rise to 40 million tons. Currently, only about 20 percent
of ash material finds any use.

In the past year, 1,700 million tons of mineral solid wastes, com-
prising 39 percent of total solid wastes, were generated in the United
States most of it from the mineral and fossil fuel mining, milling,
and processing industries. Slag heaps, culm piles, and mill tailings
accumulate near extraction or processing operations. Eighty mineral
industries generate solid waste, but only eight of them are responsible
for 80 percent of the total. Copper contributes the largest waste ton-
nage, followed by iron and steel, bituminous coal, phosphate rock,
lead, zinc, alumina, and anthracite. By 1980, the Nation's mineral
industries will be generating at least 2 billion tons of waste every year.

In 1169, Americans threw away more than 250 million tons of resi-
dential, commercial, and institutional solid wastes. Approximately 190
million tons were collected by public agencies and private refuse firms.
The remainder was abandoned, dumped, disposed of at the point of
origin, or hauled away by the producer to a disposal site. About $3.5
billion was spent last year handling the 190 million tons of collected
solid wastesan average of $18 per ton. Collection accounts for 80
percent of the cost ($14 per ton), disposal for the rest. A considerably
higher rate of spending would be needed to upgrade existing systems
to acceptable levels of operation.

The solid waste collected annually includes 30 million tons of paper
and paper products ; 4 million tons of plastics ; 100 million tires ; 30
billion bottles ; 60 billion cans ; millions of tons of demolition debris
grass and tree trimmings, food wastes, and sewtige sludge ; and mil-
lions of discarded automobiles and major appliances.
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COLLE CTION AND DISPOSAL

Residential, commercial, institutional, and industrial solid wastes
are the clearest threats to health and to the environment. So they are
the chief target of the waste disposal strategy. Most such waste comes
from the urban areas and requires quick removal. It is increasing at
a rate of about 4 percent a year.

Three facets of the production and discard of these growing moun-
tains of solid waste materials need examination solid waste handling,
natural resource depletion, and litter and abandonment. Collection
and disposal costs continue to spiral. This is partly because of wage
hikes--to bring the pay of sanitation workers more into line with other
occupations. But even more, it is to pay for new collection equip-
ment and landfill and dumping sites and, in some communities, to
amortize incineration equipment. Researchers are beginning to
examine what is enteriDg the solid waste stream. Ultimately they hope
to reduce unnecessary discard or even to restrict the manufacture of
some items.

Natural resourca management requires that minerals in shortest
supply be identified and efforts made to cut the quantity discarded and.
to recycle whatever is collected. Some key minerals are already re-
cycled to a considerable extent. More lead is pulled from. scrap than
from mined ores, and nearly half of the copper used today comes from
scrap. However, for many natural resources, substantial Federal in-
come tab incentives and other laws and policies encourage use of the
virgin material instead and undercut the competitive position of
recycled materials.

The litter problem--tires, bottles, cans, plastics, and paper thrown
away randomly instead of into waste containersadds daily to col-
lection costs and blight. Many of the nation's roads, beaches, rivers,
parks, and other public areas are cluttered with the refuse of thought-
less citizens. Litter collection costs average $88 per ton, more than
four times as much as collecting residential refuse.

Collection Methods

Refuse collection methods in most of the United States do not differ
substantially from what they were when workers picked up the trash
in horse-drawn wagons before the turn of the century. This lack of
technological advance is particularly burdensome because up to 80 per-
cent of the funds spent on solid waste management goes into collecting
the waste and hauling it to a processing plant or a dump.
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The one significant advance has been the compactor truck. These
closed-body vehicles now make up a large part of the 150,000 refuse
collection trucks in the United States. With hydraulic presses, they
compress waste, usually at a 3-to-1 ratio, thus saving vehicle space
and cutting the number of trips necessary to cover collection routes.
However, the compactor has disadvantages. Because refuse of different
types is mixed and crushed, recyclables are lost or contaminated by
unusable waste. It is also hazardous to operators.

Efforts are underway to modernize trash collection. Under one
Federal grant, researchers at The Johns Hopkins University are study-
ing the practicability of transfer points in waste collection systems
serving large cities. Under another, the University of Pennsylvania
is studying the possibility of pipelines for collecting and removing
domestic solid wastes. The pipeline method may be technologically
feasible and economically attractive. But these are just beginnings.
More research is mandatory.

Disposal Techniques

The final disposal point for an estimated 77 percent of all collected
solid wastes is 14,000 open dumps in the country. Thirteen percent is
deposited into properly operated sanitary landfills, where wastes are
adequately covered each day with earth of the proper type. Nearly all
of the remaining 10 percent is burned. Incinerators are used primarily
in large cities, where the volume of refuse and the high cost of land
make incineraeon an attractive disposal method. Small quantities of
solid wastes are turned into nutrient-rich soil conditioners by compost-
ing operations. And a small but troublesome percentage is dumped
at sea.

La Ad disposal of solid wastes can range from the most offensive fly-
and rat-infested open dump to technically advanced practices that end
in the creation of parklands, golf courses, outdoor theaters, and other
public facilities. Disposal sites in or near urban areas can be reclaimed
for use as attractive open space if proper sanitary landfill practices
are employed.

Imaginative thinking in land disposal practices is not widespread.
Collected refuse is dumped in whatever area is available, with little or
no provision for soil cover. Often city fathers blame spontaneous com-
bustion for fires at these chimps. But in at least some cases, local
sanitation officials set fire to wastes to reduce their volume because
dumps are overloaded. Burning at open dumps remahis a major cause
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Disposal of Residential, Commercial, and
Institutional Solid Wastes, 1969

Million tons, estimated

Open Dumps
(146)

Sanitary
Landfills

(25)

Other (4)
(salvaged from collected materials;

composted; dumped at sea) -Incinerators

Total-250. million tons

Source: Bureau of Solid Waste Management, HEW.

of air pollution in some cities. Improper hindfill techniques can spawn
large quantitie6 of methane gas and breed armies of rats, fiies, and
other pests. Disposal sites often mar wetlands and scenic areas. Some
are uneconomical because of their distance from the city. In California
filling canyons and other natural areas has been censored by conserva-
tion groups.

Improved equipment for landfilling is being developed. For example,
with a grant from the Bureau of Solid Waste Management, King
County (Seattle) , Wash., is constructing a machine called the "Mole,"
which will compact refuse at high pressure and dispose of it below
ground level. Under another grant, a landfill operation near Virginia
Beach, Va., will be turned into a huge manmade hill for an amphi-
theater. A similar site near Chicago will be developed for tobo ganing
and skiing.

The city of Madison, Wis., has a grant to build and operate a
hammer reduction mill to test the economic feasibility of salvaging
paper and metals. Preliminary investigations of salvage possibilities
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are inconclusive, but disposal aErects nf the mill look promising. It
may be possible, for example, that milled refuse may safely be
deposited in a landfill without earth cover.

Strip mining for coal has scarred some landscapes in the United
States and left, them denuded of vegetation and open to erosion. Sev-
eral years ago rail haul of solid wastes was proposed as a solution to
two environmental problemsunsightly abandoned strip mines and
the shortage of disposal sites near large eastern cities. The plan in-
volved using railroad dump cars which usually return from cities to
mining sites empty. Many factors, including outlying community
resistance to taking in other people's refuse have limited that idea. But
disposal costs in large cities have shot up so sharply that the concept
is being reconsidered. A Federal grant has been awarded to the Amer-
ican Public Works Association to investigate hauling refuse by rail
from large urban areas to remote, mined areas for landfilling.

Nearly 10 percent of domestic solid wastes is processed through
incineration; 300 municipal incinerators account for about half the
tonnage burned ; the rest is consumed in thousands of small, privately
owned trash burners. After incineration, about 25 percent of the waste
by weight remainsas ashes, glass, metals, and unburned combustibles.
These then must be rem( ved and recycled, or disposed of in some way.

Since municipal incineration is often cited as a polluter of air, re-
search is underway to improve incinerator technology. A German
process involves a mechanically stoked rotary drum incinerator de-
signed for small communities. West Virginia University is studying
a fluidized-bed incinerator fueled by mixtures of domestic and indus-
trial solid wastes.

One of the most promising engineering concepts in solid waste man-
agement is the CPU 400, now under development by the Combustion
Power Co. of Palo Alto, Calif. The CPU-400 is a fluidized-bed in-
cinerator, which burns solid waste at high pressure, which produces
hot gases, which power a turbine, which in turn drives an electric
generator. Municipal solid wastes constitute a better fuel than might
have been expected. They have a heating value of 6,000 British thermal
units per poundabout one-third that of a good grade of coal. Munici-
pal wastes are also low in sulfur, a major air pollution source. As
designed, the CPU-400 should produce approximately 15,000 kilo-
watts of electric power daily, while burning 400 tons of municipal
refuse. The generator unit should supply 10 percent of the electric
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power requirements of the community providing the refuse. Up to
three-fourths of the heat in the gas turbine cycle is available for
auxiliary functions such as steam production, sewage sludge drying,
or perhaps saline wat ,onversion. The CPU-400 concept also en-
visions using the vacuum produced by the gas turbine to draw refuse
to the incinerator from collection points in the citythrough pipes
buried in the streets.

The Bureau of Mines of the Department of the Interior is applying
the process of carbonization (destructive distillation) to the disposal
of industrial wastes 9nd urban refuse. This process involves the
thermal conversion ot materials into usable forms of solid, liqu; 4, and
gaseors products.

An insignificant amount of collected solid wastes in the United
States is composted. Metals, glass, and siiailar inorganics are sorted
from mixed refuse, and the remainder is converted to a peat-like
organic fertilizer and soil conditioner. This process is widely used in
Europe. Madrid composts 200 tons daily and Moscow is opening a new
600-ton-per-day facility. Composting has never been popular in the
United States for several reasons. Compared to many Western Euro-
pean nations, land available for disposal sites in the United States is
inexpensive. The compost product has not always been of uniform
quality here; nor has it competed with commercial soil conditioners.
Also, the composition of refuse in the United States makes it more
difficult to compost, since its organic content is low. Finally, compost-
ing was first sold to American cities as a profitmaking venture. When
it did not pay off, many cities conbidered the enterprise a failure. The
Bureau of Solid Waste Management, jointly with the Tennessee Val-
ley Authority, is operating an experimental cnmposting plant in
Johnson City, Tenn. But the results have not been encouraging. In
recent years almost all composting plants in this country have shut
down.

Some coastal cities and industries are turning to ocean disposal
to get rid of solid wsste. Lack of suitable land disposal sites and stricter
air pollution standards for incinerators make ocean dumping look
attractive. In his April 1$ Message on Waste Disposal, the President
directed the Council on Environmental Quality to report to him by
September 1, 1970, on environmental problenxs associated with ocean
dumping.

113



RECYCLING AND REUSE

In his February 10 Message on the Environment, the President an-
nounced the Federal Government's goal to reduce solid waste volume
and. encourage reuse and recycling. Recycling waste materials into
the economy has not been widely applied in the United States. Eco-
nomic considerations and the abundance of virgin resources have
forestalled the development of recycling technology and markets. Pri-
mary materials producers, often with the help of tax conce&sions, have
developed remarkably efficient technologies for removing metals and
other substances from their virgin state. But meanwhile, techniques for
separating- and recovering waste materials remain primitive and
expensive.

There are many aspects to recyclin,. The characteristics and the
volume of the products which enter the market and eventually end
up as solid wastes are one. Identification of characteristics and items
most troublesome to solid waste management is another. And decisions
on how to control their presence in refuse are still another. Some
items can be returned by consumers for reuse. Others may be sorted
by householders for separate collection. Or the most economical solu-
tion may be to salvage from mixed collection wastes.

Sorting Mixed Refuse

Much more work is needed to develop an effect ve way to salvage the
valuable elements of collected mixed refuse. It is difficult and costly_
And the instability of salvage markets has only added to the problem.
The Stanford Research Institute in Menlo Park, Calif., has constructed
a pilot scale unit in whirth a vertical stream of air separates mixed
waste materials. After technical difficulties are overcome, this air
classification process inLy prove an economic alternative to hand
separation.

At College Park, Md., the Bureau of Mines has constructed an ad-
vanced reclamation system with mechanical separators which sort
metals and glass from incinerator residues. Recent technological ad-
vances there have produced a highly sophisticated process which sorts
glass by color and isolates several exotic metals. It adds $3 per ton
to normal collection and disposal costs, not considering any income
from the sale of salvaged materials. The Bureau is now developing
data for the design of commercial plants based on this process.
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A to Disposal

A number of specific components in solid wastes present particular
problems and require special mention. Abandoned autos are one of the
most conspicuous solid waste disposal problems. On the average, 9
million autos are retired from service eveu year. Although statistics
on the annual number of abandoned vehicles are subject, to dispute,
it is thought that approximately 15 percent are abandoned on city
streets, in back alleys, along rural roads, and in vacant lots throughout
the Na:,ion. Most autos are abandoned because they are no longer
serviceable and have little or no parts value to aiito wreckers. The
total number of abandoned cars in the country is even harder to ascer-
tain, but has been estimated between 2.5 and 4.5 million.

The 85 percent of autos that are properly turned in by their owners
enter a complex recycling system, usually beginning with the auto
wrecker, whose chief business is selling the parts that can be removed.
Some wreckers claim to obtain 97 percent of their sales revenues from
parts. The high value of junk cars for parts and their often negligible
value for scrap means that wreckers have little incentive to move
their inventories to scrap processors. Except when there is demand for
scrap, the junk cars just pile up.

Auto wreckers eventually, however, have to move the hulks to scrap
processors. Most processors, using powerful hydraulic presses, reduce
the cars to small bales containing high percentages of nonferrous mate-
rialscopper, upholstery, chrome, plastic, and glass. The bales are
then sold to steel mills, which turn them into products which do not
require high quality steel, or pass them on to mills which have suf-
ficient capacity to dilute their contaminants. A growing number of
processors produce a higher priced Ferap through mechanical shred-
ding and ela,ctromagnetic separation. Oosts for shredding equipment,
however, have limited the widespread use of this process, particularly

small scrap processors.
Steel mills and foundries are major users of ferrous scrap. In 1969,

50 percent of the material used for the production of all steel products
was scrap. Six percent of flint scrap was frora junk autos. But changes
in steel production techniques make it diffiff.rtit to predict future scrap
needs. Basic oxygen furnaces and electrical induction furnaces are
partially replacing the open hearth furnace. The first requires less
scrap, but the second uses more. It is even more difficult to predict
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export scrap demand and the effects of new fabricating and casting
processes on the scrap mari7et.

In his February 10 Message on the Environment, the President asked
the Council on Environmental Quality to take the lead in recommend-
ing a bounty payment or some other system to promote the prompt
scrapping of all junk automobiles. The Council has reviewed the
range of alternatives leading to a Federal or State bounty system . and
concluded that under present conditions it is not practicable.

Most of the systems considered by the Council would be funded by
a tax on the sale of all automobiles sold in the future or the collection
of a fee from all present owners and future buyers. The bounty pay-
ment would be made to the scrap processor, the Puto wrecker, or the
owner of the car being junked. All of these proposals would put an
unfair burden on the owners of the 85 percent of autos that are
properly turned over to auto wreckers, in order_to take care of the
remainder which are not. Furthermore, the Council is not persuaded
that the demand for auto scrap would be improved by such a system,
nor that it would in fact influence the economics affecting abaDdon-
ment. The resulting fund of payments would divert billions of dollars
from other investments in the private economy. Administration and
enforcement of the system would require excessive increases in govern-
ment personnel and expenditures. The Council also determined that
firm penalties against abandonment and improvement of State title
and transfer laws alone, particularly for cars of low value, might
subAantially reduce abandonment and put abandoned vehicles more
promptly into the scrapping cycle. Such laws should be strengthened.

Any attempt to solve the problem of abandoned cars, however, must
consider the problems of fluctuating scrap demand, steel production
technology, transportation rates for scrap, export scrap markets, avail-
ability of shredding equipment, and characteristics of the auto parts
market. Otherwise, assuming abandonment could be reversed, hulks
would only continue to pile up in junk yards. The Council will con-
tinue its study of these broader problems, looking toward a solution
that will involve the entire auto scrapping system.

Other Items

In 1969, 43.8 billion beverage containers for beer and soft drink,
were made in the United States. If the trend to throw-away containers
continues, by 1980, 100 billion of these bottles and cans will be produced
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and discarded every year. Beverage containers already comprise 3.9
percent of all collected refuse, and the number is growing at a rate of
ncarly 7.5 percent per year compared to 4 percent for all refuse.
Bottles and cans constitute a major pait of what is left in incinerators
after burning. They must be hauled to land disposal sites. Each year an
estimated 1 to 2 billion glass and metal beverage containers end up as
litter on highways, beaches, parks, and other public areas. Severe
penalties for littering have not worked in the face of the rithng sales
of the throw-away bottle and can, and strict enforcement of these laws
has been difficult.

Paper constitutes almost 60 percent of roadside litter and is dif-
ficult to collect. Last year, 58.3 million tons of paper were consumed in
the United States. Nineteen percent of this was reeycled. Fifteen per-
cent was temporarily retained or lost its identity in_ mann facturing
processes. The remaining two-thirds---or 40 million tonswas dis-
carded as residential commercial, institutional, and industrial solid
wastes. Typically, paper comprising 40 to 50 percent of mixed refuse
is disposed of at an annual cost of over $900 million. Paper produc-
tion is a multiple polluter. It crops up as a factor in timber wastes, in
air and water pollution, and in the removal of organic materials from
soils in managed forests. Much of the discarded paper consists of
technically reusab'3 fiber. Although the United States recycles only
19 percent of its paper, Japan reclaims and reprocesses nearly half of
the paper its people use.

Plastics comprise an increasingly worrisome element in solid wastes.
They are virtually indestructible, do not degrade naturally, and resist
the compression plates of compactor trucks. In incinerators Trost plas-
tics tend to melt rather than burn and to foul the grates. One range of
plastics, polyvinyl chloride (PVC', , is a new arrival in the packag-
ing market. When burned, it produces hydrochloric acid. Although not
yet widely used in the United States, in Germany it has already been
blamed for increased air pollution, damage to incinerator stacks and---
iv_ rare casesdestruction of nearby flora.

Another potential problem arises from disposing of pesticides. As
stronger legislation and regulation of these agents take effect, the
proper disposal of undesirable or condemned commodities becomes
important. Even the containers used to market pesticides may retain
considerable toxiety after discard. Although there have as yet been no
serious cases, concentration of these agents in sanitary landfills and
open dumps could contaminate 0-round water and imperil public
health.
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Rubber tires are just as difficult to get rid of. Burning them pollutes
the air. in sanitary landfills, they defy compaction and tend to gravi-
tate to the surface. Changing technology has lessened the use of old
rubber in the manufacture of new rubber products; tluis most old tires
are not recycled.

The Fish and Wildfife Service and the Bureau of Solid Waste Man-
,ement are investigating the use of old tires as reefs and fish havens

along the Atlantic coast of the United States. The ocean bottom is
sandy and relatively flat for great distances. And aLtificial reefs con-
structed of tires may promote an increase in desirable species since
many game fish require relief features such as reefs for protection
and spawning grounds. if this concept proves practical, very larne
numbers of old tires could be turned into an important ecological side
benefit.

THE FEDERAL R LE

Local governments have tiaditionally shouldered primary respon-
sibility for solid waste collection, processing, and disposal. Not until
1965, with passage of the Solid Waste Disposal Act (Public Law 89
272) did the Federal Government assume a major role. Under the
act, the Federal Government is responsible for research, trainin
demonstrations of new technology, technical assistance, and grants
for State and interstate solid waste planning programs. The legisla-
tion focuses attention on studies to conserve natural resources by re-
ducing waste and unsalvageable materials and by solid waste recovery.
Under the act, the Department of the interior, through the Bureau of
Mines, received expanded authority to examine problems of mineral,
metal, and fossil fuel wastes. The Department of Health, Education,
and Welfare, through the Bureau of Solid Waste Management, ad-
ministers the Federal protrram for solid wastes from all other sources.

Research and Development

The Bureau of Solid Waste Management and the Bureau of Mines
have been instrumental in developing several of the technological
innovations so far. Local governments have only limited funds, and
municipal officials are timorous about interfering with refuse collec-
tion routines for fear of upsetting labor relations and public relations.
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Consequently, local innovation has been minimal. Even when the
evidence is clear that new methods result in improvements, jealousies
and fear of adverse employee relations sometimes prevent implementa-
tion. Most State governments have also avoided heavy research and
experimental program funding in solid waste management. This em-
phasizes the need to design Federal research and development pro-
grams to assure that once the value of an innovation is ev4 dent, it is
quickly incorporated into as many systems as possible.

Recycling

The role of government in recyclir, solid wastes has many uniquely
Federal facets. Successful return of waste to some point in the produc-
tion process is closely tied to the volume and characteristics of manu-
factured goods. Except for a few large States and a few specific
products, it is difficult for State governments to influence these factors
significantly. It is virtually impossible for local governments to do so.

The Federal Government is heavily commii.ted to the emerging
technology of salvage and recycling. When salvage is technically
feasible but economically unprofitable, the Federal Government should
evaluate the use of incentives to encourage recycling rather than
production from virgin resources. Federal research into mixed refuse
sorting and salvage has advanced, and some innovations are nearly
ready for widespread application.

Regional Cooperation
Unlike air and water pollution, which can befGul even distant areas,
solid wastes harm only the immediate surrounding area. Thus, solid
waste mismanagement primarily affects the area where wastes are
duniped and secondarily the community from which they are collected.
When improper solid waste disposal practices such as burning and
poorly controlled sanitary fill operations foul their air or water, areas
outside the locality can invoke air and water quality enforcement laws.
Where the land resourcs of other local jurisdictions are used for
dumping or incineration, the community can levy a charge to offset
the cost of degrading the environment.

Local residents are becoming more aware that municipal solid
waste disposal systems are deficient. Communities are modernizincr
and in. many places citizens have campaigned successfully for new dis-
posal facilities. Federal grants are not always desirable, since they
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penalize taxpayers in communities that have the forec-iight to handle
their problems and force them to pay a share of the cost of facilities
for communities that do not.

There is, however, one area open to State and Federal help inter-
municipal cooperation. Metropolitan areas, many local jurisdictions,
and particularly the central cities face severe disposal problems which
are not entirely resolvable at the local level. Disposal sites are hard to
find and to buy as land costs spiral and as citizens urge the preserva-
tion of nearly every remaining nearby natural area. The cost of
municipal --..ineration with proper air pollution controls is too high
for many minall jurisdictions with:n the metropolitan area.

Regional solid waste manage-_nent is evolving as the only rational
approach in many urban areas!, even though local officials often balk at
turning over control of any aspect of solid waste management to a
metropolitan-wide authority. Consolidation jeopardizes vested inter-
ests. Patronage, positioAi, and status of individual employees and the
degree of control over- solid waste management within the community's
own boundaries (ir.cluding location of disposal sites) militate against
intermunicipal cooperation. To mitigate these factors, higher levels
of governmen-1, must devise ways to encouracre coordination on a
regional basis.

WHAT NEEDS TO BE DONE

The Council on Environmental Quality recommends the following:
1. The programs for research and demonstration projects in the

Dureau of Solid -Waste Management and the Bureau of Mines should
be focused on:

. Collection proceduresMore research is needed to develop new
collection methods. Eighty percent of the cost of solid waste
management is devoted to collection ; yet technological change
has been slowest in this area.

ousehold sortingThis should be encouraged. Reliable studies
are necessary to ciztermine if greater sorting of solid wastes by
households makes economic and social sense. New technologies
should be devised to nmke economical and acceptable to house-
wives a wider range of sorting techniques. Collection methods
for sorted materials must also be developed.
Sorting from mixed refaseFar greater creative efforts are
needed to develop a technology for sorting mixed refuse to
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salvage valuable items. The Bureau of Mines has made sign].
cant progress in recovery from incinerator residues, but there
is still no effective way to salvage from the 90 percent of col-
lected refuse that is destined for dumps or sanitary landfills.
LitterWays must be found to remove paper, metal, and glass
items mechanically from the Nation's highways, beaches, and
other public areas.
Recycling Methods must be developed to reuse a greater per
centage of products and to develop new products from and new
uses for solid waste.

2. Available Federal fuinding should be directed to selective, large-
scale demonstrations of innovations in solid waste management in one
or more major metropolitan areas. One of the major difficulties in
changing solid waste management is the reluctance of authorities in
major urban areas to commit themselves to significant spending for
innovations that have been tested only in small towns or under con-
trolled conditions. Federal support could assist in providing a smooth
transition from research to large-scale demonstration projects.

3. Ai aximium recycling and reuse of materials are necessary to reduce
the growing vokome of solid wastes that must be disposed of. The
Council is working with a number of Federal agencies to develop a
recycle strategy and is studying a variety of special disposal problems.
Industry, private research organizations, and all levels of o-overrunent
must be enlisted to maximize the recycling of solid wastes.
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VII
a d lea ation

s pormuTANTs of the environment, noise, peAticides and radi-
ation are relative newcomers to the public ken. The three

are still shadowy and dimly understood. But they are here, and they
must be dealt with.

Noise has been defined as "sound without value," and the intensity,
variety, and clamor of unwanted, unvalued sounds have multiplied in
recent times. For many, cit3- residents in particular, the din never
ceases, and it too rarely diminishes.

Pesticides, created as tools to help forge a better life for man, have
turned against him in many ways and have become killers of animal
and plant life that they were never intended to harm. We do not fully
understand their impact on man and the environment, but we know
enough to fmd them disturbing.

Radiation is potentially a more dangerous pollutant to man thEr.
pesticides. Man has tried to turn it to his peazefal benefitand has
done SO in several ways. But the effects of low levels of radiation are
still largely unknown.

The long-term and cumulative impacts of this triumvirate of pollut-
ants noise, pesticides, and radiationcould be harmful to man. It is
therefore imperative that they and their ways become better blown.
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NOISE

Noise is everywhere, especially in urban areas, where thr ,-fourths
of the Nation lives. The roar of air and surface transportation, the gen-
eral din and hum of construction projects, and industrial noise all
pound against the ear virtually without ceasing. In the decade of the
1960's, the measured amounts and extent of urban noise rose signifi-
cantly. And so did the social awareness of noise and the discomfort
caused by it.

Urban dwellers cannot escape it. They are surrounded by a mul-
titude of noise sources in homes, offices, or places of work. Even at
play they are bombarded by scores of outdoor noises.

The most severe noise conditions are generally encountered in the
work environment. Excessive exposure to such noise for long periods
is known to cause irreversible hearing loss. It is estimated that up
to 16 million American workers today are threatened with hearing
damage.

The worker exposed to noise during the working hours must also
endure high levels of noise on his way to and from work. Furthermore
at home he must listen to household appliances, noisy neighbors, and
a variety of outdoor noises which surround and permeate his dwelling.

Sources of Noise Pollution

Traffic noise in a modern city may reach 90 decibels. A decibel is a
logarithmic measure of sound. Because it is logarithmic, lhiear corn-
parisons of decibel levels cannot be made. For example, a noise pressure
level of 130 decibels is 10 times as great as one of 120 decibels and 100'
times as great as a noise pressure level of 110 decibels. It is widely
accepted that steady exposure to about 90 decibels can cause permanent
hearing loss.

In general, trucks, buses motorcycles, and rail systems are the
worst offenders. With automotive vehicles at high speeds most of the
noise comes from the whir of tires, while at lower speeds motor
noise dominates. At expressway speeds a single trailer truck can gen-
erate steady noise levels above 90 decibels. A line of trucks can pro-
duce noise levels of 100 decibels or more.

The high noise level inherent in steel wheels rolling on steel rails
makes rapid rai21 :ystems noisy. Subways create noise even on the
streets when they cause buildings to vibrate or when the noise escapes
through ventilators, but most, of the noise is absorbed by the ground.
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Weighted Sound Levels and Human Response
Sound Source dB (A)* Response Criteria

-150

Carrier Deck Jet Operation 140

Painfully Loud

1 0 Limit Amplified Speech

Jet eoff (200 feet) 1 0
Disci,..neque
Auto Horn (3 feet) Maximum Vocal Effort

Riveting Machine 110

Jet Takeoff (2000 feet)

Shout (0.5 feet)
N.Y. Subway Station Very Annoying

Heavy Truck (50 feet) 90 Hearing Damag hours)

Pneumatic Drill (50 feet)

Annoying

Freight Train 50 feet)
Freeway Traffic (50 feet) 70 Telephone Use Difficult

Intrusive
Air Conditioning Unit (20 feet) 60
Light Auto Traffic (50 feet)

Livirw room
Bedroom

Library

Soft Whisper (15 fet)

Rroadcastin Studio

50 Quiet

40

10

Very Quiet

Just Audible

0 Threshold of Hearing
Typical AWeighted sound levels taken with a sound-level meter and expressed as decibels
on the scale. The "A" scale approximates the frequency response of the human ear.
.Source: Department of Transportation.
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Sound bomicing off the walls c. an raise sulaw y noise levels to 90 to 100
decibels in the cars.

The rapid growth of aviation since World War II and the develop-
ment of 2ts have created a major noise problem in airports and the
areas around them. A four-engine jet at takeoff generates 115 to 120
dedibels. A measure of the resulting annoyance is that about 50 of the
140 major American airports are involved with formal complaints
concerning noise, including a sizable number of lawsuits. The Airport
Operators Council International estimates that by 1975, 15 million
people will be living near enough to airports to be subjected to intense
aircraft noise.

Cities suffer from a variety of other noise sources which are rarely
curbed by government. Compressors and jackhammers are major
offenders. Garbage trucks, lawnmowers, and rock-and-roll music blast-
ing out of discotheques and jukeboxes all add to the din.

At home, the kitchen with its various appliances is the noisiest room.
The lack of effective noise standards in building codes allows the con-
struction of apartments and houses in which noise from the outside and
from neighbors filters in. Some persons have even taken to adding a low
level of constant noise of their own to reduce the annoyance of other
noise.

Effects of Noise

Noise can have many adverse effects, including damage to hearing,
disruption of normal activity, and general annoyance. Extremely loud
noise, such as a sonic boom, can also cause physical damage to
structures.

The most common and best understood physiological effect of noise
is hearing impairrnent---either temporary or permanent. The amount
of permanent hearing loss produced by sufficient exposure to high-level
noise depends on the nature of the noise, the time distribution of par-
ticular exposures, the total duration of the exposure over a lifetime,
and individual susceptibility. For essentially continuous types of noise,
such as that in many factories, enough research has been done to permit
some statistical prediction of the risk of hearing damage. More re-
search is needed, however, to predict damage which results from noise
of a disconthmous nature.

Noise is known to produce various temporary changes in man's phys-
iological state, in particular a constriction of the smaller arteries. This
can mean a speeded up pulse and respiration rate. Some medical au-
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thorities believe that continued exposure to loud noises could cause
chronic effects such as hypertension or ulcers. Startling noises elicit
involuntary muscular responses. Research is still necessary to per mit
quantitative prediction and understanding of the extra-auditory
physiological impact of noise.

More research is needed on the effects of noise on performance of
manual tasks. Laboratory studies paint a confusing picture : noise
sometimes degrades performance, sometimes improves it. The type of
task ; the intensity, quality, and repetition rate of the noise ; the per-
sonality and mood of the worker ; and the duration of the taskall
seem to interact in unpredictable ways. Workers who must devote
constant attention to detail (e.g., console monitoring in quality inspec-
tion) may be most prone to distraction. Noise may mask auditory
warning signals and thereby cause accidents or cause annoyance and

eneral fatigue.
Individuals vary widely in their sensitivity to noi. A few percent

of the population appear not to be bothered by noise, no matter how
loud. At the other extreme, a hypersensitive few are distressed by
almost any noise. Sensitivity to noise may vary considerably from day
to day.

A person may be psychologically predisposed to tolerate and accept
a given noise environment when he feels that the noise is an inevitable
byproduct of a useful or valuable service. He also tolerates it if his
health is not affected and it does not generate fear. One survey of noise
around an airport indicated that people's general connection between
noise and their fear of aircraft crashing has more effect on the degree
of annoyance than did zhe actual level of noise.

Still another factor is the extent to which people who are annoyed
by noise desire to complain arid actually do complain about the noise.
Complaint data clearly show, however, that new noises will prompt
substantial additional response from the community if such noises
are heard and identified above the noise level that already exists in
the community.

Any characteristic of the noise differing from that to which the
community has become accustomed will trigger complaints. New tech-
nological developments such Its the SST must be examined in light of
this phenomenon. Experience has indicated that the new sound of
SST sonic booms would not be acceptable to the residents under and
adjacent to supersonic flight corridors. (By regulation, the Depart-
ment of Transportation has proposed banning all overland flights
which would produce a detectable boom at ground level.) Similarly,
the annoyance levels of noise generated on the sideline areas of the SST
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on takeoff is currently expected to be three or four times as great as
that of the loudest commercial subsonic jets. On the other hand, the
SST is quieter along the takeoff path because of its faster ascAnt.
Solutions to the sideline engine noise problem must be developed and
effectively applied prior to widespread operation of the SST.

Control and Abatement
Dampening the source noise level or making its noise characteristics
less annoying are typical first approaches to noise control. Replacing
thz ,. noise source with a quieter machine or with one that is no noisier
but performs more woik (thus displacing many machines whose
combined noise levels would be greater than the one) is second, but
often costlier approach. Adjusting operating hours to restrict the
length or time of day that noise is made is a third approach. Often the
simplest solution is to put distance between the noise source and the
peoplesuch as truck routes away from residential areas and noisy
industry and airports away from homes. This often involves special
zoning. Attacking the problem where the noise is heard is often effe-
tive. Acoustic insulation (and air conditioning) in residences and
offices near airports and highways is one way. Ear protectors for ndi-
viduals s in the industrial work envi ronment is another_

Ultimately, however, decisions must be made as to how much noise
must be reduced, how it should be done, who should do it, and who
should pay for it.

Implementation of noise abatement and control should not wait
until all research is done and all the effects of noise are completely
understood. Objective criteria for measuring progress toward the de-
sired reduction of noise can be established without complete under-
standing of the subjective response to the noise. Working standards
can be implemented on the basis of existing knowledge and then re-
fined, if necessary, when more is known. How much noise abatement is
forthcoming depends on how badly the public desires more quiet and
whether they are willing to pay for what needs to be done.

The recognition of noise as an environmental problem has arrived
late in this country, but a beginning has been made toward some of the
needed solutions. Of tha approximately $34 million allocated by the
Federal Government in fiscal year 1970 for noise-related programs
$31 million was devoted to aircraft noise and sonic boom. This com-
paratively high level of spending reflects the degree of public concern
over aircraft noise problems. It suggests, however, that a more balanced
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research program that deals with all sources of nois is needed. One
particularly pressing need is fur new research leading to surer health
criteria and to a more refined technology to dampen other transporta-
tion, household and industrial noises.

Current Action
Although many noise problems are inherently local, the Federal Gov-
ernment has a responsibility to provide leadership in the fight to
combat unnecessary noise. It has already taken several steps toward
creation of a quieter nation. This progress is reflected in a number of
recent moves :

The Department of Labor, in May 1969, issued the fir t Federal
standards for occupational exposure to noise.
The Department of Transportation in November 1969 issued the
first of a series of noise standards under Public Law 90-111
regulating aircraft noise. In April 1970, the Department issued
a proposed rule banning overland flights of supersonic
transports.
In late 1969, the First Federal Aircraft Noise Abatement Plan
was published summarizing the overall program for airport
noise research and development.
The Department of Housing and Urban Development (HIM)
is preparing to issue a policy circular. It will set uniform policy
and lay down interim standards of noise exposure that HUD
will use to determine if proposed housing sites are suitable.
The National Aeronautics and Space Administration in 1969
successfully demonstrated that new technology could be applied
to cut down noise in current jet aircraft. Such research con-
tinues. This year NASA was authorized to construct a new
acoustics laboratory to conduct advanced research on aircraft
noise.

State and local governments must play a major role in legislating
and enforcing noise control strategies. Most States, for example, have
statutes or codes relating to muffler noise on motor vehicles. But the
laws usually fail to spell out enforcement techniques and maximum
noise levels. Hence, these regulations are almost impossible to enforce.
In 1965, New York became the first State to enact a State highway
anti-noise statute. In 1967, California enacted an even more compre-
hensive statute. Its new highway anti-noise statute specifies ma '-
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mum permissible noise levels for passenger cars, trucks, buses, and
motorcycles and prescribes levels and test procedures as a requisite for
new vehicle sales.

Many cities have noise ordinances, but few are strictly enforced.
Attempts by local governments to control traffic noise are often re-
jected by the courts. State and local noise abatement efforts have been
largely ineffective.

What Needs To Be Done
The Council on Environmental Quality recommends the following :

1. More research is needed on the physiological and psychological
eats of noise in order to develop improved remedial prograans.
2. Noise standards should be developed for all Federally supported

or guaranteed construction. Such Federal standards might serve as a
model to standardize State building noise codes and safeguard the
competitive positions in different States of housing and building indus-
tries. The Department of Housing and Urban Development is in the
process of developing such standards.

3. A thorough evaluation should be made of the extent o oise
problem, its effects, and the various alternatives open to Feder ate,
and local governments and to industry to reduce noise.

PESTICIDES

When Rachael Carson's "Silent Spri g" was published in 1962,
man's struggle to protect and reclaim the quality of his environment
took on a new dimension. It was no longer just a matter of coping
with dirty water and air. Suddenly man was confronted by the dis-
tinct possibility that one of his seemingly proudest achievementsthe
development of pesticideshad set into motion, subtly and invisibly,
a chain of biological modifications which could diminish the quality
of life everywhere.

Unquestionably, pesticides are, and will continue to be, of enormous
benefit to man. They have helped to produce food and protect health.
Manmade chemicals have been the front line of defense against de-
structive insects and rodents. Through pest control, man has modified
his environment to meet esthetic and recreational demands.

However, in solving some environmental problems pesticides have
created others of yet undetermined magnitude. The unintended con-
sequences of the loncr-term use of certain pesticides have been injury
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or death to a variety of life forms. Pesticides have killed shellfish, fish,
and irds, and they have caused cr,ncers in test animals. Each year
between 100 and 200 human deaths Iasi known to be caused by pesti-
cides in the United States. There are many more acute illnesses, but
the statistics are incomplete. Most, if not all, of this morbidity and
mortality results from aCute poisoning from highly toxic pesticides,
soditun arsenite, parathion, and others. There is still relatively little
information on the impact of the persistent chlorinated hydrocarbon
insecticides, such as DDT, on humans. Consequently, it is not yet
known with_ certainty what are the long-range effects on humans of
accumulation of these substances, although some investigators con-
sider that the results from test animals show that a significant threat
exists for humans. Such materials accumulate in the body, especially
in fat. Investigations show that Americans carry an average of about 8
parts per million of DDT and its metabolites in their body fat. Work-
men who handle large quantities of DDT may nave several hundred
parts per million and still show no harmful effects. The milk of nursing
mothers contains DDT. It. is also metabolized and excreted in the urine.
If exposure decreases, the body concentration diminishes. Therefore,
current reductions in DDT use will bring a gradual reduction in body
burden, but how fast this may take place is not known.

Pesticides and Their Use

Pesticides embrace a wide variety of chemical compounds for control-
ling undesirable forms of life which threaten man, his possessions,
and portions of the natural environment that he values. A report of the
Department of Health, Education, and Welfare Secretary's Commis-
sion on "Pesticides and Their Relationship to Environmental Health"
of December 1969 pointed to some 900 active pesticidal chemicals
formulated into over 60,000 preparations in the United States. In 1968,
production and sales of synthetic organic pesticides reached 1.2 billion
pounds, of which about 20 percent was exported.

Slightly more than half of all pesticides made are used in farming.
About 45 percent is actually used on crops.) Government agencies use

about 5 percent ; residential and industrial users account for the rest.
At the current growth ratealmost 15 percent a yeara billion pounds
of pesticides will soon be applied annually in this country. Most of the
increase over the past few years is laid to the expanded use of herbi-
cides': Insecticides and fungicides have not expanded as much. Pesti-
cides can be grouped as nonpersistent moderately persistent, persistent,
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and permanent, based on how long they last in the environment. These
lifetimes are critical in predicting and assessing ecological effects.

Nonpersistent pesticides last from several days to about 12 weeks.
Most are moderately persistent with lifetimes of 1 to 18 months.
Examples are 2,1D and atrazine.

Persi8tent or hard pesticides include most of the chlorinated hydro-
carbons. DDT, the most widely used pesticide in the world, and aldrin,
dieldrin, endrin, heptaclor, and toxaphene all belth-g to this family.
They are not broken down easily to n ontoxic compounds and have
persisted in the environment for many years. For example, present
information indicates that DDT can remain, toxic for at least 20 years.

Pesticides based on toxic, inorganic elements such as mercury, lead,
and arsenic are virtually permanent.

Nonpersistent chemicals have been replacing persistent ones, particu-
larly in agriculture. The HEW Secretary's report traces shifts in
insecticide ingredients between 1964 and 1966 that reflect slight
decreases in chlorinated hydrocarbons. Most insecticides used on fruit
and vegetable crops are now of the less persistent variety. However,
some pests such as termites can still be attacked only with the hard
pesticides. The growing public concern with the use of persistent
pesticides may accelerate their replacement by other types or other
control measures.

Another group of substances which has effects similar to persistent
pesticides is the polychlorinated biphenyls (PCB's) . PCB's are used
in plasticizers, asphalt, ink, paper, and a host of other products. Ac-
tion is now being taken to cue-ail their introduction into the environ-
ment.

Even pesticides that degrade rapidly are not without ser ous draw-
backs. Many organophosphate insecticides are extremely toxic and
nonselective. Places where they are applied are left nearly devoid of
insects, including the natural enemies of the intended taTgets. Since
the chemicals then disappear rapidly, fields are extremely vulnerable
to new attacks by insects from adjacent areas. Pests always multiply
more rapidly than their predators. In addition, insects resistant to the
pesticides emerge rapidly. The typical responsri is to apply heavier
doses of the same pesticide at shorter intervals.

Effects of Pesticides
A pesticide may move through an ecosystem in many ways. Hard
pesticides ingested or otherwise borne by the target species will stay
in the environment, possibly to be recycled rapidly or concentrated
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further through the natural action of food chains if the species is
eaten. Most of the volume of pesticides do not reach their target at all.

Whether pesticides are introduced into the environment by spraying
or by surface application, air usually is the medium through which
the chemicals move to their intended and unintended targets. Very
few data exist on pesticides in the air, largely because of a lack af
adequate monitoring. Their presence and fate are functions of their
chemical nature, physical state, method of application, and atmos-
pheric conditions. It is clear that pesticides may be blown long dis-
tances on dust particles.

The persistence of pesticides in the air is influenced by gravitational
fallout and washout by rain. They build up in the soil to concentra-
tions which may eventually reach man by a number of routes : through
water drawn from the soil by consumable crops, through leaching or
washing into water supplies, and by his direct contact with the soil.
Pesticides linger on, often to injure organisms and crops which grow
later in the same soil.

Pesticides enter water chiefly through spraying, runoff from treated
areas, or waste discharge by producers. Percolation through soil to
ground water and accidental dumping are minor sources. Pesticides
can reach humans directly through drinking water, but the concentra-
tion in most cases is far below toxic level. There is no evidence at pres-
ent that long-term consumption of such water is harmful, although
the buildup of pesticides in water may eventually prove dangerous.

Some pesticides bind tightly to soil particles ; therefore, pollution
by pesticides may occur from silt and soil washed off agricultural
land into rivers, lakes, and coastal waters. Although a portion of the
residues is released to the water, some dissolved and some suspended,
an unknown amount remains with sediments after they settle. The
sediments may then act as reservoirs, continually releasing residue
pesticides to the overlying waters.

Initially, low levels of persistent pesticides in air, soil, and watermay
be concentrated at every step up the food chain. Minute aquatic
organisms and scavengers, which screen water and bottom mud hav-
ing pesticide levels of a few parts per billion, can accumulate levels
measured in a few parts per milliona thousand-fold increase. Oysters,
for instance, will concentrate DDT 70,000 times higher in their is-
sues than it is concentrated in surrounding water, but they partially
cleanse themselves in water free of DDT. Fish feeding on lower
organisms build up concentrations in their visceral fat which may
reach several thousand parts per million and levels in their edible
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flesh of hundreds of parts per million. Larger animals, such as fish-
eating gulls, can further concentrate the chemicals. To date, the effects
of pesticides have been studied in less than 1 percent of the animal
species present in the United States.

Much of the information on the effects of pesticides comes from
studies of birds. Heavy mortalities among robins which fed on earth-
worms contaminated during spraying to eradicate Dutch elm disease
spurred the first public concern and scientific inquiry. Many aquatic
birds, including egrets, grebes, herons, and gulls, have also died from
insecticide poisoning. Much of the drastic loss among certain species
of faloons, hawks, and eagles is believed (lite to the DDT family of
pesticides. High levels of persistent pesticides cause some birds to lay
eggs with thin shells. There is experimental evidence from the Patux-
ent Wildlife Research Center that DDE, a metabolite of DDT, reduces
the birds' ability to provide calcium for egg shells, causing premature
breakage. Ducks, ospreys, hawks, and eagles have all laid thin-shelled
eggs. The sudden decline of the Brown Pelican along the southwest
coast of the United States is believed to have been caused by wide-
spread breakage of pesticide-affected eggs with shells so thin that
they are little more than pliable membranes. As a result, reproduction
of the Brown Pelican has virtually ceased. Pesticides affect the nervous
systems of both fresh and salt water fish, causing instability, respira-
tory difficulty, sluggishness, and death. In 1955, when the fish hatchery
on Lake George, N.Y., lost 100 percent of nearly 350,000 eggs removed
from lake trout, DDT was suspected. Pesticides killed more than 2
million fish in a Florida marsh and over 5 million in the Lower
Mississippi River. Laboratory studies show that DDT reduces the
ability of salmon to detect temperature changes, an ability upon
which they depend to find their spawning grounds.

Some fish may build up a tolerance for pesticides. Mosquito fish
have been reported to accumulate endrin at levels sufficient to poison
the fish's predators. Concentration of pesticides in big enough doses
in edible fish species could pose a threat to food supplies.

Marine invertebrates, such as crabs, shrimps, and scallops are also
susceptible to pesticides, and large mortalities have been reported.
Indirect toxicity has taken a toll among crabs feeding on fish killed
by dieldrin. And fiddler crabs feeding on DDT-laden detritus became
so uncoordinated that they lost their defense mechanism. The growth
of several types of oysters was severely retarded in laboratory tests
when pesticide levels in the surrounding water were increased.

It is clear that different species respond in different ways to the
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same concentration of a pesticide. Reproduction is inhibited in some
and not in others. Eggs of some birds become thin and break ; others
do not. Relatively high concentrations of DDT appear in seals and
whales. Dead porpoises in the Gulf of Mexico contained residues
ranging up to 800 parts per million, but the role, if any, of pesticides
in these deaths is uncertain.

Laboratory studies of mammals, including rats, mice, hamsters,
dogs, and monkeys, revealed that under experimental conditions some
pesticides increased the incidence of cancers, birth defects, and genetic
mutation. No clear evidence exists on the long-term effects on man of
accumulation of pesticides through the food chain, but the problem
has been relatively unstudied. Limited studies with human volunteers
during the past 5 years have not shown that persistent pesticides, at
the normal levels found in human tissues at present, are associated
with any disease. However, further research is required before results
are conclusive about present effects, and no information exists about
the longer-term effects.

The HEW Secretary's report states : While there is no evidence to
indicate that pesticides presently in use actually cause carcinogenic
or teratogenic effects in man, nevertheless, the fact that some pesticides
cause these effects in experimental mammals indicates cause for con-
cern and careful evaluation." Further, "the field of pesticide toxicol-
ogy exemplifies the absurdity of a situation in which 200 million
Americans are undergoing lifelong exposure, yet our knowledge of
what is happening to them is at best fragmentary and for the most
part indirect and inferential. While there is little ground for forebod-
ings of disaster, there is even less for complacency."

Population studies would provide definitive data. But the incidence
in man might be so low (one case in 10,000 might be significant) and the
period between exposure and observable disease so long that such
studies would be difficult to devise and expemsive to conduct.

Meanwhile, decisions must be made on the basis of extrapolation
from experimental animals. Extrapolation is always risky, and judg-
ments on the chronic effects of pesticides on man will continue to be
highly controversial.

Options

Pest control with or without pesticides is essential for protecting man
from disease, discomfort, and annoyance and for producing ade-
quate food and fiber. Developing countries with rapidly growing
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populations, particularly those in the bropics, have a special stake in
the battle against p.)-sts. A recent report by the World Health Orga-
nization stated "We must not forget the enormous benefits insecticides
have brought to humanity. . . . Limitations on the use of DDT would
give rise to greater problems in the majority of the developing
countries."

A number of choices are available to reduce the dangers of pesticides
in the en'i ironment. Some persistent pesticides, primarily organo-
chlorine-based insecticides, can be replaced with degradable ones.

Nonchemical methods of pest control are also under development.
Federal outlays for such methods have increased to $45 million annu-
ally, but with little success. The list of nonchemical controls remains
small and almost all have disadvantages. Industry has invested little
in this area, so public agencies are left with the leading role in research
and development. Many different techniques are under study, includ-
ing pest control by parasites and predatorssuch as the use of a spe-
cies of weavil to combat Klamath weed in California pastures. Intro-
ducing pest-killing animals to new areas is risky. The mongoose has
itself become a pest in Jamaica and Puerto Rico after having been
imported to control rats.

The use of pathogensA ..ruses, ba teria, and fungihas had some
success. But they may be dangerous to human health. One of the most
effective and safest pest control measures is the selective breeding of
resistant species of plants. The Hessian fly, a serious pest of wheat, has
been controlled in this manner.

Cultural control, based on selection and diversification of planting
time, crop rotation, and water and fertilizer management, has proved
effective in specific cases. Control of the screw-worm fly through re-
lease of many males sterilized by irradiation promises to be dramati-
cally successful. However, this technique or use of chemical sterilants
appears to be limited to certain pests and also may be more expensive
than the use of pesticides. The HEW Secretary's report called atten-
tion to the fact that about 80 percent of the pesticides used are for the
control of fewer than 100 species of pest organisms. The report sug-
gests that nonchemical approaches to controlling these specific pests
would significantly reduce the pesticide burden.

Shipment of pesticides in interstate commerce is regulated by the
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) of
1947, which is administered by the Secretary of Agriculture. The act
requires pesticides and other "economic poisons" to carry labels bear-
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ing certain information, including any warrings necessary to prevent
human injury. A pesticide which fails to comply with the labeling
requirement, or which cannot be rendered safe by any labeling, is mis-
branded, and the Secretary must refuse or cancel its registration as an
economic poison approved for shipment in interstate commerce.

The 1951 amendments to the Food, Drug, and Cosmetic Act
FDCA) require the Food and Drug Administration (FDA) to estab-

lish residue tolerances for all pesticide products designed for use on
in human or animal food. FIFRA protects interstate commerce ;

FDCA protects the Nation's health. Any application to USDA to
register a pesticide must be accompanied by scientific data on residues
that will remain on the crop at marketing time. The FDA must estab-
lish the residue tolerance for a particular use before USDA grants
the registration. The law provides for seizure and destruction of com-
modities that contain pesticide residues in excess of established
tolerances.

For years FDA has regulated the residues permitted on raw agri-
cultural produce in interstate commerce. An additional problem is
how to regu.late inadvertent residues on crops from indirect exposure
and in fish and other uncultivated foods when the residue accumula-
tion is beyond the control of the harvester. This problem is receiving
attention by the FDA. There is also growing concern about human
exposures not associated with food (for example, air, water, and cloth-
ing). Legislation may become necessary before these hazards can be
adequately regulated.

The Department of Transportation (DOT) plays an important role
in regulating pesticides. Its licensing of aerial applicators provides the
only Federal regulations directly controlling non-Federal use of
pesticides. DOT also regulates the interstate shipment of some pesti-
cides as hazardous chemicals and is reviewing and strengthening these
regulations.

Significant efforts during the past year to control pesticide include :
On July 9, 1969, all USDA-operated pest control programs in-
volving nine persistent pesticides were suspended pending a
30-day review of their environmental contamination. Uses of
dieldrin, heptachlor, and DDT were drastically reduced or
eliminated. In October, the Secretary of Agriculture declared
that the Department would "practice and encourage the use of
those means of effective pest control which provide the least
potential hazard to man, his animals, wildlife and the other
components of the environment."
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On November 20, the Cabinet Committee on the Environment
(at that time called the Environmental Quality Council) estab-
lished a subcommittee on pesticides. As of June 15, the working
group of this subcommittee, which consists of pesticide experts,
had received for evaluation 45 pesticide programsembracing
1,033 projectsfrom 30 Federal agencies. As of that date, 38
of these programs had been evaluated, and significant changes
made in many, including substitutions of pesticides and im-
proved control procedures.
Also on November 20, the White House announced that the
Secretary of Agriculture had initiated action, effective in 30
days, to cancel all DDT uses for house and garden pests, shade
tree pests, pests in aquatic areas, and tobacco pests. These can-
celled uses account for 14 million pounds or 35 percent of the
total DDT used annually in this country. However, three regis-
trants have appealed this decision. The DDT products of these
three continue to be sold until the courts rule on the appeals.
All remaining uses of DDT found to be nonessential will be
cancelled by December 31, 1970. The Secretary also announced
that beginning in March 1970, action regarding other persistent
pesticides would be taken using the same criteria and proce-
dures applied to DDT. A Department spokesman announced
at the Senate Commerce Committee hearings in June that
within 3 months an evaluation will be completed on the dioxin
content in 18 pesticides and their hazards to humans
In January 1970, the Secretaries of Agriculture, the Interior,
and HEW signed a new interdepartmental agreement designed
to strengthen the retriew of pesticide registrations in relation
to the protection of human health and the environment.
In late February and early March, the Department of A 1-
culture suspended the registration of 42 alkylmercury fungicide
products used for seed treatment. It asserted that growing mis-
use of the treated seed, despite label warnings and other pre-
cautions, constituted an imminent hazard to the public health.
This has been appealed, and as of July 1, the appeal had not
been decided.
All uses of aldrin and dieldrin insecticides in aquatic environ-
ments were cancelled by the Department of Agriculture. Cer-
tain uses of lindane and benzene hexachloride BHC) on beans,



corn, peas, and citrus fruits were canceled after FDA repealed
its tolerance listings for these chemicals. As of July 1, no ap-
peals had been made.
The Secretaries of Agricukure, HEW, and Interior announced
on April 15, 1970, the suspension of liquid formulations of
2,4,5-T for use around the home and of all formulations for use
on lakes, ponds, and ditchbanks. The action was taken on the
basis of imminent hazard to the public health because of new
data, which showed that this herbicide caused defects in labora-
tory animals. Three registrants have appealed the cancellation
as it pertains to certain food crops, and their 2,4,5-T products
c--.T-L be lawfully produced and sold pending outcome of the
appeal.
On June 19, the Secretary of the Interior stopped the use of
DDT, aldrin, 2,4,5-T, dieldrin, endrin, DDD, mercury co
pounds, and nine other pesticides on the 356 million acres of
public land controlled by the Department.

Forty-eight States have laws, patterned on Ft 'eral law, which
govern the marketing of pesticides. Thirty-nine States also regulate
their use. Most of these States require comme (dal applicators to ob-
tain licenses or permits. Within the past year, niimber of States
including California, Michigan, Wisconsin, ai_ -i.oridaenacted
regulations or laws restricting the marketing or e- certain chemi-
cals, particularly DDT. More such actions are likeiy.

Public concern is manifested in _Legal actions initiated b. conserva-
tion groups. In May 1970, the U.S. Court of Appeals for the District
of Columbia ordered the Secretary of Agriculture to susy end the
registration of DDT within 30 days for interstate shipment or to
show cause why the shipments should continue_ As of July 31, the
court had not yet heard arguments on the Secretary's reply. The same
court ordered the Secretary of HEW to publish in the Federal
ister a proposal by an environmental group that the Secretary se
zero tolerance for DDT residues on raw agricultural commodities
This action means that a thorough study and public hearings must be
conducted.

Another suit was initiated in June against the Olin Corporation
and the Corps of Engineers to halt discharge of DDT from the Olin
plant into the Temiessee River and the Wheeler National Wildlife
Refuge in Alabama. Shortly thereafter the company closed the plant.
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What Needs To Be Done

Although substantial progress is being made in the control of pesti-
cides, much remains to be done. The following represents high priority
areas for further action :

1. The Administration is considering a broad range of legislatiive
and administrative proposals for more effective pesticide regulation.
These include measures to assure adoption of less persistent or toxic
materials, limit the availability of certain types of pesticides, and
reg-ulate disposal of unused pesticides.

2. There is a need to ensure that information, on the dangers of
pesticides and on innovations in pest control is spread worldwide and
consideration should be given to international control over We and
shipment of pesticides. Although the need for pesticides may be
great in developing countries, the risks to human and environmental
health are very great also, and knowledge, techniques, and standards
developed in the United States do not necessarily apply elsewhere.
For example, recent studies have shown that application of the non-
selective, persistent pesticides under tropical conditions in some cases
aggravate the pest condition rather than the reverse. New guidelines
governing the distribution of persistent pesticides abroad are being
prepared by the Agency for International Development.

3. incentives to industry should be explored to stimulate research mad
development by the private sector on substitutes for persistent pesti-
cides and on nonchenvical control.

4. Finally, the effects of pesticides on man and the environment nvust
be vigorously studied, particularly through controlled exposure
experiments.

RADIATION

In the past when people thou ht of radiation, they thought pri-
marily of nuclear bombs. Today many still think of it that way. But
more and more, Americans are starting to realize that radiation is a
byproduct of some fenns of our modern technology. Now medical
applications are the central source of manmade radiation. Tomorrow
increased applications of nuclear power may cause additional concern.

The exposure of larger segments of the world's populationpar-
ticularly in the industrialized nationsto a variety of low-level, man-
made radiation sources is increasing. These sources include X-rays,
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radioactive materials, and electronic devices in the home, office, and
industry. The increase both in the number of sources and in the num-
ber of people exposed raises questions about the magnitude and nature
of the hazard to human health of ionizing radiation. This questioning
has occurred both among the general population and within the scien-
tific community and focuses on the adequacy of existing radiation
protection standards.

Effects of Radiation

It is known that high levels of radiation adversely affect human health
in a number of ways. Various forms of cancer in humans and experi-
mental animals have been associated with relatively high doses of
radiation. It has been demonstrated in leukemia and other cancers that
at doses above approximately 100 rems a proportional relation exists
between the size of the dose and the incidence of the disease. (The unit
"rem" stands for "roentgen equivalent man" and reflects the amount
of radiation absorbed in human tissues and also the quality of the type
of radiation.) This evidence has been gathered from studies of persons
exposed to the atomic bomb explosions in Japan and from patients
treated with high doses of radiation for medical purposes.

It is much more difficult to assess the potential biological effects of
low-level radiation. Measurements of effects at very low doses com-
parable to those which might be expected in the natural environment)
are technically difficult or impossible. One reason is that man's bio-
logical responses to ionizing radiation depend on myriad factors
type, amount, and rate of radiation received ; whether it comes from
external sources; and whether the whole body or particular organs
are exposed.

One of the major potential effects of low level radiation is that
human genes may be damaged or altered. The risk of genetic damage
lies behind most of the recommended standards for radiation exposure.
There is a natural mutation rate among humans which is believed to
be caused, at least in part, by natural background radiation. From this
it is reasoned that any manmade sources of radiation which augment
natural background radiation will similarly be responsible for a pro-
portionate statistical increase in the number of genes affected. The risk
of such an increase argues most strongly for conservative radiation
exposure practices.

Information is still not complete regarding potential biological
injuries from exposure to radiation from electronic products. Researeli
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in this field requires basic and long-term studies of large nu hers of
humans and animals. The results of preliminary studies on animals
show that microwaves of sufficient intensity can induce chromosomal
abnormalities, cause cataracts, and alter protein synthesis. Ultrasonic
vibrations intense enough to be of therapeutic value can cause tissue
damage. However, at this time it appears that nonionizing radiation
from sources such as lasers, switching and communications equipment,
and microwave ovens has less of an impact on the general population
than ionizing radiation.

Sources of Radiation

Natural (background) radiationThe earth's natural background of
radiation arises from two general sources. One is cosmic radiation
which enters the earth's atmosphere. The dose received at any point on
earth from cosmic sources varies with altitude and latitude. The other
major source of natural background radiation is radioactive isotopes
found in water and in mineral deposits. The total radiation from nat-
ural sources can contribute an average individual yearly dose of about
125 mrem ee table 1).

TABLM 1.Average Annual Gene'ically Sigmifi cant Dose to General Population
From Various Environmental Sources 1

Source Dose
(111reril) 2

Percent

Of total
from all
sources

Of manmade
soureal

Natural background. 125 68. 3
Medical sources 55. 2 30, 1 03, 8

Diagnostic X-ray (50 0) (27. 3) (86. 0)
Therapeutic X-ray (5. 0) (2. 7) (8. 3)
Radioisotopas (0. 2) (0. 1) (0. 3)

Other sources 1. 7 O. 9 2. 9

Occupational (0. 2) (0. 1) (0, 3)
Fallout- (1. 5) (0, 8) (2. 6)

Miscellaneous (includes TV sets, lumLnous markings on
watches, etc.) 2. 0 1. 1 3. 4

Total 100. 4 100. 1

1 Based on data reported by John B. Lit "Environmental HazardsIonizing Radiation," New Eng-
land Journal of Medicine, 275, 929-38 (1966) and the United Nations Scientific Committee on the Effects
of Atomic Radiation.

2 rarem =millirem (1/1000 rem).
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Manmade sources of radiationMedi al uses of radiation now rep-
resent the largest single source of manmade radiation--about 94 per-
cent of all manmade radiation or roughly 30 percent of all radiation
sources to which the average person is exposed. An increasing aware-
ness of this fact and its potential hazard has led to some reduction in
medical uses of radiation in recent years and to improvements in their
techniques of use.

Radioactivity released during past atmospheric nuclear tests cur-
rently contributes about 3 percent of the marunade radiation to which
individuals are exposed. The radioactive fallout of main concern from
these tests is strontium-90 and cesium-137. Their half-lives, 28 and 30
years, respectively, mean that they will exist in the environment for
many years. A significant amount of tritium produced by atmospheric
weapons testing also remains in the biosphere. The U.N. Scientific
Comr, iittee on the Effects of Atomic Radiation reports that individuals
who lived in the United States during the period of heaviest fallout in
the 1950's and early 1960's will accumulate a total genetic fallout dose
of about 110 millirem by the year 2000. This is approximately what
man is already receiving annually from natural background radia-
tion. This "extra year" of exposure takes into accomit all sources of
fallout, inc-lucling radioactivity which may enter the body through
food and water.

Nuclear powerplants provided about 1.4 percent of the cGuntry's
total electric power capacity in 1969. The U.S. Atomic Energy Com-
mission estimates that nuclear plants will furnish almost 25 percent
of the total in 1980 and between 60 and 70 percent by the year 2000.
With the projected substantial increase in demands for electric power,
environmental problems arising from the operation and siting of all
powerplants will require careful scrutiny, since both fossil fuel and nu-
clear plants can cause adverse environmental effects.

Effluents from nuclear power reactors contain small amounts of
radioactivity. Two significant isotopes, krypton-85 and tritium, are
released mainly from fuel reprocessing plants and to a much lesser
extent from nuclear reactors. AEC experience with commercial reac-
tors shows that exposure to persons living near a typical operat-
ing reactor may range from 1 to 10 mr per year. In March 1970,
the ABC announced proposed amendments to its regulations. These
would improve the framework for assuring that even within regula-
tory limits, reasonable efforts are made by licensees to keep exposures%





to radiation and releases of radioactivity in effluents from light water-
cooled nuclear power reactors "as low as practicable" consistent with
Federal Radiation Council guidance. Two of the four suppliers of
water-cooled reactors have already announced that they are designing
systems that should be capable of further reducing the effluent levels.

Because krypton is long-lasting (half-life of 10.76 years) and does
not react chemically with other substances, its quantity in the atmos-
phere is increasing. There is no evidence that it can concentrate through
food chains. Estimates indicate that by the year 2000 the average
annual genetic dose to the population from krypton-85 will he about
0.02 mrem, assuming that it continues to be fed into the atmosphere.

Tritium (half-life of 12.26 years) is extremely difficult to remove
om the liquid discharges of power and fuel reprocessing plants.

However, the addition of tritium to the environment is not expected to
increase the world population's radiation exposure significantly. There
is no known mechanism hy which tritium can concentrate in fish and
shellfish or other food chains, and studies show no evidence that it
does concentrate. If one assumes that tritium from nuclear plants is
diluted in the oceans to a depth of 40 feet and in the atmosphere to a
height of 10 kilometers, the resulting population doses are estimated at
0.002 mrem per year hy the year 2000.

Reactor Safeti, Record

A nuclear reactor cannot explode like an atomic bomb. The most seri-
ous safety hazard it poses is that excessive heating could melt the
core and spill large quantities of radioactive materials into the environ-
ment_ To make this possibility extremely remote, an extensive safety
program has been developed.

Since the beginning of the nuclear energy program in 1943, there
has been only one reactor accident in the United States involving fatal
injuries. This accident occurred in an experimental reactor, the SL-1,
at a remote AEC testing station in Idaho in 1961. It killed three reac-
tor operators. A very small amount of fuel melting occurred in the
Enrico Fermi reactor near Monme, Mich., in 1966, but no radioactivity
was released from the plant. In the commercial nuclear power pro-
gram, no radiation injuries or deaths have resulted from the operation
of licensed nuclear powerplants in the United States. There have been
other deaths from high-level radiation not associated with reactors.
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Radioactive Waste Storage a d Disposal

The management of radioactive waste material in the nuclear energy
industry can be put into two general categories. The first is the treat-
ment and disposal of materials with low levels of radioactivity. These
materials are the gaseous, liquid, and solid wastes from reactors and
other nuclear facilities. The second category involves the treatment
and permanent storage of much smaller volumes of wastes with hi h
levels of radioactivity. These high-level wastes are byproducts of the
reprocessing of used fuel elements from nuclear reactors. Their dis-
posal will become more and more of a problem, particularly as their
volume increases with society's expanded uses of radiation sources in
the future.
Low-level wastesReactors are permitted to release low concentra-
tions of radioactivity to the atmosphere and to receiving waters. These
amounts are generally well below the limits specified in regulations
issued by the AEC.

Low-level solid wastes are packaged and shipped for storage at
AEC-owned or AEC-licensed 'burial sites. There are currently five
licensed private sites and five AEC-owned burial sites in use. They are
located on Federally or State-owned land and were chosen so that the
local geology and hydrology are least likely to allow the buried radio-
activity to escape. A close watch is maintained to assure that leakage
does not occur. About 650,000 cubic feet of low-level solid wastes were
buried at licensed burial grounds in 1969. The total of solid wastes for
AEC sites was about 1,800,000 cubic feet.
High-level wastesAfter used fuel is removed from the reactor, it
is packaged and shipped in solid form to a reprocessing plant. After
reprocessing, the high-level liquid wastes are concentrated and stored
in tanks under controlled conditions at the site of the reprocessing
plant. In anticipation of the growth of the nuclear industry, the AEC
has developed the technology to reduce these liquid wastes to solid
form, thereby reducing the final volume to one-tenth that of the orig-
inal liquid material. The liquid wastes (approximately 80 million
gallons) stored at AEC sites are now in the process of being solidified.
The AEC has announced a proposed policy that will require high-
level wastes from the reprocessing of commercial reactor fuels to be
stored in solid form. (Approximately 520,000 gallons are now in tank
storage at the one licensed fuel reprocessing plant site.)
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It has been estimated that through the year 1980, commercial power
reactors will generate approximately 3.5 million gallons of high level
wastes. Upon solidification, it would be equivalent to a cube about
33 feet on a side, or 35,000 cubic feet.

Standards for Protection Against lo izing Radiation

The formal procedures and scientific bases for developing and estab-
lishing standards for protection against ionizing radiation are the
most comprehensive of any applied to environmental stresses. How-
ever, the effects of radiation on man are not fully understood, and
there remains room for disagreement over the adequacy of current
standards.

Radiation exposure standards are re-examined as knowledge ex-
pands. Although the biological effects on man of low-level exposures
have not been precisely quantified, current standards use a conserva-
tive extrapolation of measured data at high exposures to set radiation
standards of low levels. Further, as advised by the Federal Radiation
Council, efforts are made to keep exposures as low as practicable.
Experience has shown that actual exposures are small fractions of
radiation protection standards. However, as the number of radiation
sources grows (for example, nuclear power plants) , increasing atten-
tion will have to be paid to the apportionment of radiation doses from
these sources.

Despite this conservatism, some scientists have questioned both the
rationale and the levels of existing standards. The State of Mirmesota
has proposed radiation standards more stringent than those estab-
lished by the Atomic Energy Commission. The AEC argues that the
Atomic Energy Act gives it exclusive authority to establish radiation
protection standards, but this prerogative has been challenged by Min-
nesota. The issue is currently being litigated in the courts of that State
by a private utility in a suit against Minnesota.

The continued increase in the use of radiatio.a sources will undoubt-
edly lead to increased concern over radiation standards, and the need
to determine more precisely the effects of low-level doses will become
even more urgent than it now is.
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What Needs To Be Done

To assure that adverse effects due to radiation ar
minimum, the following are neeessa

1. Continued research to determine the
radiation and their cumulative effects.

2. intensified research on problems
cal uses and from consumer products.

3. Careful regulation and control of the release of radiation to the
e2vvironment from nuclear reactors, underground nuclear testing, a
the transportation, storage, and disposal of radio-active wastes.

kept to an absolute

ts of low-le
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VIII

Poputatio

ReiourceJ

s ropuLATioN grows, it creates more environmental problems
.M and intensifies those that are already therejust by dint of

its growth. For ail the decades of the country's national existence,
population growth has been in a steady spiral. As it grew, there were
more people to want more services, which can only come from natural
resources. In those nearly two centuties of growth, Americans took
what they wanted with little counting of the cost in natural resources
and the toll this took on the environment.

We have wanted automobiles, TV sets, and household appliances
and a variety of clothing, food, and housing. We have wanted to flip
on a switch and immediately have electricity or to turn on a faucet and
have an unlimited flow of water at low cost. And we have wanted to
dispose easily and rapidly of personal, household, and industrial
wastes produced by our style of living.
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POPULATION AND GROWTH

Between 1830 and 1930 the world's population doubled from 1 to
2 billion. By 1970, it had almost doubled again, reaching 3.6 billion.
Between now and the end of the century, a mere 30 years, it probably
will more than double againbarring catastrophe or a marked change
in values to an estimated 7.5 billion. The U.S. population is growing
less rapidly than that of most of the rest of the world, but the increase
is still significant. One hundred million people lived in the United
States in 1915. The population has passed 205 million today and may
reach between 265 and 322 million by the end of the century.

Population growth was of little relevance and of no concern to man
during the first several hundred thousand years of his existence. Less
than 200 years ago, some of the negative implications of population
increase first began to be realized.

Growth of World Population to the Year 2000
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Although the rate of popnlation growth in the United States and
other industrial nations has declined, its absolute growth hasn't. And
that contributes to environmental decay. More people mean more
congestion, more urban sprawl, and vast networks of highways tc,
transport them. They require more goods and services--more steel,
more gaper, more cars, and more beer cans. And they put more severe
demands on urban land. Moreover, people themselves produce waste
that must be handled by treatment plants.

Mushrooming population growth doesn't necessarily mean more
polluted air and water. But it is more difficult to have environmental
quality with the pressure of population. It is more difficult to avoid
congestion, preserve green space and keep a pleasant environment.
Whatever the environmental problem, rising population requires e
fort just to stand still and great effort to make progress requirincr
institutions not now available and management tools not yet perfected

Population ControlA Matter of Values
The increased attention focused on the environment has already
changed values in American society. Increasingly, concern has shifted
from quantity to quality and from the desirability of growth to the
desirability of stability. These are not absolute alternatives, but rather
broad differences in emphasis. The quantitative increase in GNP has
generated significant qualitative improvements in the way people live,
and certain kinds of, growth are necessary for the stability of society.
However, the significance of values in determinincr population policy
should not be underestimated.

Quantitatively Americans have achieved heights which could not
be imagined only a few decades agometropolitan areas of unparal-
leled size, a G-NP approaching a trillion dollars a year, ancii. consump-
tion of goods and resources on a scale far exceeding that of any other
society, past or present. Although growth has been accompanied by a
better life in some ways, growth has not led to a high quality environ-
ment. It has become clear that a finite planet cannot withstand infinite
population growth.

An optimum population range is a matter of considerable dispute.
Many feel that the country has already reached the desirable limits of
crrowth, and theif view may come to be generally accepted. It is not
generally accepted now, however, and evidence to indicate what the
optimum population should be is scanty or nonexistent. The work of
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the President's Commission on Population Growth and the American
Future should help explore this question.

How much time the United States has to degi with the size of its
population depends on the view of the optimum population range.
However, two things are clear- there is some limit beyond which the
population should not go, and it will take a considerable time to
achieve a stationary population when, and if, it is decided that this
is a desirable goal. Even if fertility rates were to fall immediately to
levels required for "replacement" of the existing population (2.11
children per woman), given the large proportion of Americans cur-
rently of child-bearing age, the population would continue to increase
for over 60 years and would level off at about 275 million. It is possible
that fertility rates could drop below the replacement rate, in which
case the population would level off sooner and at a lower figure.

Some steps are now underway which may reduce the rate of popu-
lation increase. Research is being conducted on improved methods of
contraception. If an inexpensive and effective method with no adverse
side effects is developed, it will contribute significantly to population
control. Some demographers estimate that about 20 percent of the
children born in the United States are unwanted. If they had not been
born, the average family size would be close to the figure needed for
population replacement. Thus a situation of "perfect contraception"
might bring the birth rate close to what is needed for zero population
growthunless other factors intervene.

One method of avoiding unwanted births being widely discussed
today is abortion. In the past few years, a number of States have
liberalized their abortion laws, and the movement toward liberaliza-
tion or complete abolition of such laws is continuing. This movement
could bring a significant decrease in the rate of population growth.

There has been some talk about the effects of economic penalties or
incentives on family size, but there is almost no good evidence on
what the effects are. Federal tax policy theoretically encourages people
to get married and to have children by taxing single persons more
heavily than families and giving a significant deduction for each
dependent. However, the tax relief from having children is small com-
pared to the cost of rearing them, and it is questionable whether the
marginal economic effects of tax policies can or do have much impact
on family size.

The major key to achieving a stationary population lies in the values
which people hold. Most couples in the United States still want more
than two children, and so long as this is true, the population will con-
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tinue to grow. Values cone rning family size cannot be changed di-
rectly by public policy, but there are measures which can be taken to
influence such values. One, for example, would be to improve training
and employment opportunities for women, opening up for them many
acceptable roles other than rearing children. There are now only half
as many women as men enrolled in colleges and universities, and only
10 percent of the students in professional schools are women. Opening
more career possibilities for women would move the country toward
a wider range of family size, since some career women will choose to
have no children, and at the same time would make available to the Na-
tion a valuable and underutilized pool of talent. Increased employ-
ment for women would also provide an indirect economic incentive
for smaller family size because of the finanical loss involved in drop-
ping a career to rear children. Unlike taxes, such an incentive might
be sufficiently large to influence the number of children a woman
will have.

The broad problem of population gro th will be studied by the
President's Commission on Population Growth and the American
Future, headed by John D. Rockefeller III. That Commission will
explore the implications of future population growth. and make rec-
ommendations to the President within two years.

People on the Move
The U.S. population is geographically mobile. From its earliest days
the Nation has undergone great movements of population to different
parts of the country. Such movements are still going on. Significant
numbers of people are moving from the interior to the edges of 1-he
country (Atlantic Seaboard, Florida, the Gulf Coast, the West Coast,
the Southwest, and the Great Lakes regions) , from rural areas to cities,
and from central cities to suburbs.

The implications of these movements are hard to discern. They are
obscured partially by differences in focus and interpretation. If one
looks at the national population, an ever higher proportion of the
people are living in large metropolitan areas and thus are exposed to
dense concentrations and the problems of urban living. However,
within the metropolitan areas the general trend is toward steadily
lower densities (fewer persons per square mile) because of suburbaniza-
tion. Naonally, there has been fairly constant economic growth, but
certain regions (Appalachia, parts of the South, and New England)
suffer chronic problems of poverty. Although the population as a
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whole is highly mobile, re.sidential segregation of blacks has increased.
The population of the country is increasing rapidly, but between 1960
and 1970 half of the cA)unties in the Nation lost population.

These differing trends and othei- related factors make it difficult to
weigh the advantages and disadvantages of increasing urbanization.
Much more thought and research needs to be devoted to how and in
what ways the Federal Government should influence patterns of
population distribution.

The ills which beset both urban and nonurban areas are numerous
and familiar ; examples will be found throughout this report. Many of
these problems, particularly those relating to metropolitan ar as and
to environmental quality, arise from an absence of rational, enforce-
able planning. The structures of local governments and taxes work
hand-in-hand to undermine the application of foresight to urban de-
velopment. Insufficient open space is provided, jobs are created with-
out regard to residences of potential employees, and transportation
networks are built with little thoucrlit of their social or environmental
consequences.

Many of these problems are related to population growth in metro-
politan areas. But they are also clearly related to the inadequacy and
ineffectiveness of local and regional planning. This aspect of urban
do' Telopment -NA, ill be discussed in more detail in the chapter on land
use.

The GNPDoes It Hurt or Help?
Economic growth is closely linked to population growth. Some
conservationists and ecologists believe that the Nation should aim at
zero GNP growth as a way of avoiding ecological catastrophe and pre-
serving a decent environment.

Economic growth is often accompanied by more industrial pollu-
tion, greater consumption of natural resources, and larger quantities
of discarded materials. If the sole objective were pollution abatement
or the conservation of natural resources, a reasonable argument could
be made for reducing GNP to the lowest levels possible.

However, this report is taking a broad view of the term environ-
ment, and this broader view reveals many benefits of continued
economic growth. Our society needs more goods and services of many
kindsbetter housing, improved public transportation, more adequate
facilities for health and education, and increased pollution control.
It is likely that the funds for such investments will come not from a
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cutback in the production of cosmetics, for instance, but from an
overall increase in national output. Moreover, a reduction in g-rowth
would result in a severe blow to the aspirations of the economically
disadvantaged, especially minority groups.

Thus, looking at the total environment of the Nation, it seems
probable that direct attempts to reduce GNP growth would create
many more problems than they would solve. If the rate of population
growth is reduced, there will undoubtedly be some reduction in the
rate of GNP growth, but environmental problems probably can be
dealt with most successfully by alterations in the composition of the
GNP, particularly alterations in that portion of GNP which rep-
resents growth over the current level.

1968 GNP by Industry, in 1958 pri
[In billions of dollars]

Agriculture, forestry, and fisheries 24. 9
Contract construction and mining 134. 0
Manufacturing 229. 5
Transportation, communication, and utilities 74. 9
Wholesale and retail trade 123. 3
Finance, insurance, and real estate 99. 9
Services 67. 8
Government and government enterprises 70. 0
Rest of the world 3. 9
Residual 2 7. 7

Total. 735N 9

1 Specific figures for contract construction and mining as separate categories are not
available.

2 Difference between gross national product measured as sum of final products and gross
national product as sum of gross products by industries.

Source : Department of Commerce, Office of Business Economies.

The composition of gross output in the United States is constantly
undergoing change. From the standpoint of environmental quality,
two likely changes in the GNP makeup are especially noteworthy.
On the one hand, there will be increased expenditures specifically for
protecting or improving environmental quality. The costs of pollution
control, of ultimate disposal of products, and even of esthetic attrac-
tiveness will have to be reflwted in the price of some goods. Although
the increased expenditures will be counted as GNP in the year in
which they occur, they will divert funds from investment in. facilities
to produce goods and, hence, may actually reduce GNP in future years.

The other set of changes involves the increasing shift in the propor-

155



tion of GNP devoted to providin,g sex-% ices as against the production
of goods. Almost all of the increase in employment in recent years
has been accounted for by increases in the service occupations. This
has been and will continue to be reflected in the GNP. One result will
be a reduction in the adverse environmental effects of increased
national product since most such effects arise from manufacturing
processes.

The shift to services should not obscure the extraordinary increases
in output which can be anticipated in many nonservice sectors of the
economy. Di some cases where the environmental consequences are
extremely damaging and are also unavoidable given current technol-
ogy, the choice between increased output and environmental protection
may have to be made. We already have begun to see isolated instances
of production facilities being closed or being prevented from being
built because of -their adverse environmental effects.

Anticipation of the possibility of having to curb firms and industries
should provide a spur to research and regulatory efforts so that such
a possibility does not become a reality. The choice between environ-
mental deterioration and economic deprivation is one which should
and can be avoided.

The potential uses of the economic system in controlling pollution
should not be overlooked. A wide variety of economic incentives may
be useful for preventing the introduction of wastes into the environ-
ment and for overcoming the incentives to pollute which are built into
the present pricing system. This report notes several such possibilities,
and the Council is working on other similar proposals. In dealing
with enviromnental problems focusing on structuring economic incen-
tives is far more productive and beneficial than worrying about the
overall growth of the economy.

N TURAL RESOURCES

The quality of life depends substantially on the availability of a
wide variety of natural resources. Their availability provides the basis
of the economy, and influences daily life in innumerable ways.

A comprehensive assessment of the current status of natural re-
sourcez is beyond the scope of this report. However, a brief analysis
of some of these assets may help to place the resource status of the
Nation in perspective. One major document on this matter was pub-
lished during 1 9. A special joint committee of the National Academy
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of Sciences-National Research Council prepared the report, "Re-
sources and Alan." It is a sobering statement on resource availability.
Other writers have spoken in still more alarming terms, fearing that
a crisis is imminent ; still others have confidence that the capability of
the American society for adjustment and innovation is great enough
so that many present trends will not continue to the point of ruin.

Our Diminishing Mineral

Estimates of the world reserve supply of mineral resources are
extremely difficult to make. Most of the important minerals are found
in workable concentrations in relatively limited portions of the earth's

Nonfuel Minerals
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crust. In some cases, minerals exist in low concentration which could
become workable as the price rises. Even taking into account such
economic factors as increased prices with decreasing availability, it
would appear at present that the quantities of platinum, gold, zinc,
and lead are not sufficient to meet demands. At the present rate of
expansion of about 6 percent a year, silver, tin, and uranium may be
in short supply even at higher prices by the turn of the century. By the
year 2050, several more minerals may be exhausted if the current rate
of consumption continues.

Faced with dwindling supplies, one or more of the following alterna-
tive courses of action will have to be followed : Reduce dependence on
the technologies using these materials, seek substitutes, seek new sup-
plies, seek new extractive techniques, or recycle minerals. Mineral
substitutes are being sought by industry, but many minerals are likely
to become so scarce that even the substitutes may have a short life.
Some substitutes present particularly difficult problems. For example,
the widespread ase of plastics has created solid waste disposal prob-
lems. Substitutes may not be available at all for some materials such
as mercury and helium which have special properties. Despite spec-
tacular recent discoveries, there are only a limited number of places
left to search for most minerals_ Geologists disagree about the pros-
pe-ts for finding large, new, rich ore deposits. Reliance on such
disc veries would seem unwise in the long term. Extraction of minerals
from some large reserves of very low-grade ores may become eco-
nomically feasible in the future. However, the techniques of extrac-
tion themselves may pose significant environmental problems. For
example, the power requirements for extraction may be immense.
That would add to thermal pollution. In addition, the yield of waste
products can be substantial. It seems desirable from the conservation
viewpoint to obtain large fractions of our mineral supplies from
recycling metals.

Statistics on the recycling of scrap metals are presently inadequate.
The contribution of scrap to domestic smelting of iron and lead has
declined since 1960. That of copper has increased from about 37
percent to about 46 percent in the same period and that of aluminum
from 14 percent to 19 percent. There is room for the development of a
substantial industry in recycling.

Recycling of minerals would also appear to be desirable in view of
a lessened environmental impact. The amount of waste products that
must be disposed of is reduced, and the energy requirements for re-
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cycling appear to be less than those required for primary production.
In the longer term, there appear to be no adequate substitute to
recycling.

EnergyAu Environme tal Battleground

The conflicts between the consumption patterns that we all want and
the environmental ill effects that we all wish to avoid is sharper for
energy than for perhaps any other aspect of natural resource use. On
the one hand, everyone wants to use as much electricity as he needs for
consumption or production, whenever he wants k ; yet few love a
power plant or a transmission line. Similarly, each individual desires
ample power for pleasant driving; yet no one consciously wishes to
contribute to air pollution and traffic congestion. The prices consumers
pay for these goods and services do not reflect the damages they cause
to the environment.

In recent years there has been a rapid upward surge in demand for
electricity, caused not only by rapid population growth but also
by the successful efforts of utilities and appliance manufacturers to
promote new uses for electricity. For example, since 1964 annual sales
of window air conditioners have increased from 2.75 million units to
almosli 5 million.

During the past year, there has been a great upsurge in public
controversy over the locations of new power plants. Public objections
on environmental grounds are delaying construction of new facilities
at many sites. Industry is genuinely concerned over its ability to
meet consumer demands in 1970 and in successive years. Utilities
are producing 75 percent more electricity nationally than they did in
1960. But power reserves in many regions are below the 15 to 20 per-
cent reserve which the Federal Power Commission considers adequate.
The situation in some regions is worse than these national figures sug-
gest, for inadequate capacity is concentrated in some regions; 39 of
the 181 major power systems in the country have reserves of less than
10 percent. Since the Atlantic coast blackout of 1965, there have been
37 major power failures and numerous local power disruptions; in
addition, there have been brownouts in which customers are asked th
restrict their use of electricity. In the spring of 1970, several metro-
politan areas along the Atlantic coast were put on notice that home
power consumption during the daytime would have to be restricted
during the summer.
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Part of the objection to powerplants and powerlines is esthetic ; few
regard them as an addition to the beauty of the landscape. But some
of the objection is based on other environmental grounds. High sulfur
coal and oil plants pollute the air with oxides of sulfur and small
particulate matter and thus are a major source of air pollution. An-
other principal problem is their need for cooling water and the effect
of returned heated water on stream, lake, and bay ecosystems. Food
chains can be interrupted if chlorine is required to keep down algae
growth in the circulating chambers. The long-term problem of thermal
effeets on air requires intensive study and continuous monitoring.

If a crisis between rising demands for electricity and environmental
ill effects is to be avoided, then a massive effort must be made to find
powerplant locations where both minimum damage to the environ-
ment and maximum public acceptance are possible.

Other sources of energy for electric power generation also present
problems. Hydropower possibilities have largely been exhausted, and
further developments would alter the free-flowing character of
the remaining unaltered streams. Solar energy, tidal generation, and
geothermal sources appear unpromising on a, large scale without tech-
nical breakthroughs that are not even on the horizon. The development
of magnetohydrodynamics (MHD) as an energy source is currently
the subject of extensive research. Fossil fuels are finite in amount. The.
earth's coal supplies are sufficient to serve as a major source of indus-
trial energy for a. few hundred years. Petroleum can be expected to
supply its present large fraction of total power needs for a limited
time. And natural gas is our scarcest fuel resource. Although no crisis
exists this year or this decade, the time is surely coming, perhaps
within the lifetime of persons now alive, when petroleum can no longer
play the major role in providing needed energy. Even coal must some
day yield its large role in energy supply, though that day is further off.

Nuclear power presents a more optimistic picture for the longer run
future. Although the supply of uranium 235 is limited, the prospects
for development of nuclear breeder reactors capable of consuming
natural uranium and thorium arc reasonably good. Renewed optimism
is also felt for the development of nuclear fusion as a major source
of power for a still longer run future. If these sources develop, more
effort will have to be put into theradioactive waste di-posal problem.

Petroleum is at present the best fuel for autos, and no commercially
feasible substitute has yet been developed. But petroleum suffers from
several major disadvantages. It is a major source of air pellution,
although the automobile engines of the future may remove most of
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this cEsadvantage. And its transportation presents hazards of pollu-
tion, whether by pipeline from offshore wells, or across land, or by
tanker on the seas. The oil spill off Santa Barbara in January 1969
and many spills in the Gulf of Mexico in later months dramatized
the potential dangers of oil production and transportation. Concern is
°Teat in many quarters over the ecological damage possible from a
pipeline break in the fragile tundra area of Alaska or from a tanker
collision in ice-strewn waters.

All in all, the short-range energy situation seems tolerable with the
exception of the environmental ill effects. The longer run outlook
causes more concern, as does the need to provide the research base and
the climate of public opinion for major future shifts in energy sources.
These research and public opinion factors force us to take a closer
look than the immediate present.

Water orkhorse of the Environme t

Water is used for many purposes : In agticulture, for irrigation;
in industry, as a cooling medium as well as directly in many industrial
processes ; in the home, for varied domestic and personal needs; and,
almost everywhere, as a medium for carrying away wastes of all kinds.
The use of water is rising for almost all these purposes in nearly all
parts of the country. For example, in 1969, domestic use of water
increased by about 1.5 percent ; agricultural use by approximately the
same amount; and industrial use by about 2.5 percent.

In the past, the Nation has used water lavishly, in part becaus
was blessed with a large supply. For many decades, water was -fhe
classic free good, widely and easily available as needed. But that clay
has passed, and increasingly stringent water problems are arising.
Present use eT.ceeds, or shortly will exceed, available supplies in much of
California, the arid Southwest, and some parts of the Middle Atlantic
States. Some of the demand has been met by drawing on groundwater
reserves, but this obviously cannot continue indefinitely unless the
water drawn from aquifers is replaced. Groundwater levels have been
drastically lowered in some areas, particularly where heavy irrigation
demands have been met by pumping in excess of recharge. For ex-
ample, in an area 100 by 300 miles in southern California, levels have
been lowered by as much. as 200 feet. In some such areas, the surface of
the ground has subsided as the groundwater was drawn out, in turn
producing serious disruptions of activities on the land surface.
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As water use increasingly presses on water supplies, various ad-
justments in its use and reuse will become necessary. The present
lavish use is in large part related to th,, present low or modest cost of
water. If water costs were higher, many ways to use less water would
doubtless be found. For instance, the technical problems of recycling
cooling water can usually be solved if it becomes profitable to do so.
A relatively modest increase in water price will often be the decisive
factor. This will become particularly important for the electric power
industry, which today is such a large user of cooling water. Industrial
and domestic water can be purified and recycled in most cases if the
cost or availability of water so requires. "Used water," or purified and
recycled water, will necessarily become more common. Unless it does,
large areas in California and elsewhere will face serious water
problems in another decade or two.

As with various other natural resources, the water supply situation
today is not generally critical, although some serious local and regional
situations exist. It is the future suggested by present trends that
provides the greater concern and the need for more effective action
in water conservation.

ForestsA Renewable Resource
Forests are an old natural resource, long of major value to many
people. But today forests are being exposed to new and urgent demands
which create many management problems.

The availability of wood fiber for lumber, plywood, and pulpwood
is reasonably satisfactory. For the past decade or more, the annual
growth of wood fiber has been greater than the annual loss from
cutting, fire, insects, and disease. As a result, timber inventories have
been building up, following many decades when they declined. The
volume of standing timber is normally so large in relation to annual
crrowth that year-to-year changes in standing volume are not great.
Over the past decade, there were no major changes in stock of timber
or in acreage of forested land.

The situation today only partly shrouds problems that may grow
more intense tomorrow. Future demands in the construction industry
are sure to place increased demands on the Nation's forests. The needs
for housing directly conflict with the _interest of those who work to
preserve the forest. In the West, cutting of old growth timber is reduc-
ing timber stands faster than they are growing; in the South and
East, timber is growing faster than it is beinb cut. Bpt the heavy cut-

-
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ting is in timbe- Rpecies, tree sizes, and log qualities which are not being
grown in large volume. The excess is largely in less desirable species,
consists of smaller and lower quality logs, and is generally less valu-
able wood than that which is being cut. If one considers only
volume of wood fiber, the picture looks good; if one examines the
kinds, qualities, and locations of that fiber growth, a less satisfactory
situation surfaces. Moreover, a gr -at deal of forest land is stocked at
less than optimum, and some land capable of growing trees needs re-
seeding or replanting.

Lumber production, however, is only one of a number of values
realized from the forest resource. Other resource values which forests
provide include watershed areas, wildlife habitat, recreation oppor-
ttmities of many types, grazing land for domestic livestock, and local
climatic moderation. Good forest management is no longer synonomous
with timber production. The emphasis increasingly is on multiple use
management, although it is important to recognize that the same jece
of land may not simultaneously support all types of use. The increas-
ing human population places a continually rising pressure on the
forest resource. And a higher degree of planning is required to assure
that these needs are met without severe damage to this resource.

CONCLUSION
Many traditional assumptions are being questioned, and our atti-

tudes toward population growth, economic expansion and the use ol
natural resources are no exception. We have begun to ask what the
optimum population of the nation or of a given metropolitan area
should be. We are looking more critically at proposals for the con-
struction of new power plants or factories and asking what the en-
vironmental effects of such proj. cts will be. We are gaining an in-
reased sophistication about our consumption of natural Tesources and
better understancling of the availability of natural resources.

We must begin to translate these new attitudes into effective long-
range policies if we are to achieve the goal of a satisfactory environ-
ment.
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IX

The first men upon this land, the American Indians, treated it with
reverence, blended with it, used it, but left hardly a trace upon it.
Those who followed have been less kind. They brought with them a
di °rent creed which called on man to conquer nature and harness
it for his own use and profit.

Now more than halfway into the 20th century what they have done
is being turned back upon them. Misuse of the land is now one of the
most serious and difficult challenges to environmental quality, be-
cause it is the most out-of-hand, and irreversible. Air and water pollu-
tion are serious, hard to manage problems, too. But they are worked at
with standards, with enforcement tools, and by institutions set up
for those specific antipollution purposes. Land use is still not guided
by any agreed upon standards. It is instead influenced by a welter of
sometimes competing, overlapping government institutions and pro-
grams, private and public attitudes and biases, and distorted economic
incentives.
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The 50 States comprise about 2.3 billion acres of land. Of that, 1.9
billion acres lie in the contiguous 18 States. Nearly 58 percent of the
land area is used for crops and livestock. More than 22 percent is un-
grazed forest land. Less than 3 percent is in urban and transportation
uses, although it is increasing. Areas designated primarily for parks,
recreation, wildlife refuges, and public installations and facilities
account for about 5 percent. The rest-12 percent -is mainly desert
swamp, tundra, and other lands presently of limited use by man.

Almost 59 percent of the land is in private hands. Thirty-four per-
cent is owned by the Federal Government. Some 94 percent of all
Federal lands lie in the westernmost Statesabout half in Alaska
alone. About 2 percent of the Nation's land is held by Indians. The
restabout 5 percent- is State, city, or county owned.

But land is not just acreage. Land embraces the complex biological
systems of the soil and the plants and animals which are all part of a
continuing life cycle. Man's understanding of these biological process-
es, particularly of the permanent damage that begins subtly with piece-
meal alterations of the land, is still limited Yet his dependence upon
its stability is enormous.

In the Nation's early history, easy availability of land prodded mil-
lions to join the massive migrations west and along the major river
basins. The wilderness was to be tamed, the trees cleared, and the soil
put to crops. Much of the wilderness is now gone, and most of what is
left is far distant from the three-quarters of the Nation that lives in the
cities and the suburbs. The landscape Visible to most Americans is clut-
tered with traffic, neon signs, powerlines, and sprawl. Flood plains are
not just for the river but are subjected to intense development. Open
space, the elbow room for urban man, continues to dwindle. Unfortu-
nately, traditions of land use have derived from an assumption that
land is a limitless commoditynot a finite biological community.

Government spurs much of this land development by where it locates
and how it designs airports and highways, insures home loans, permits
filling of wetlands, and lays water and sewer lines. Local governments
exercise the primary authority over land use. But effective public in-
fluence is hampered by a lack of agreement on objectives, by misplaced
economic incentives, and by failure of local governments to harmonize
land use.
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THE STATUS OF THE LAND

The Urban Environtn_-

Twentieth-century America has known two great population displace-
ments the first from farms to cities and the second from the cities to
the suburbs. Three out of four Americans now live in urban environ-
mentsin incorporated settlements of at least 2,500 population and in
metropolitan areas consisting of central cities and suburbs. Metropoli-
tan areas alone are home to two of every three Americans, and the
percentage is rising.

Residential patterns in many metropolitan areas resemble a series
of sharply defined concentric circles. The decaying inner city houses
the majority of the urban poor, usually nonwhites who ordinarily
have little choice but to stay. Surrounding the inner city are neighbor-
hoods commonly less old and less dense, usually popu/ated by white
working-class families. These families often lean toward leaving the
central city because of rising property taxes, deteriorating school sys-
tems, and racial changes. But they have stayed because they could not
afford the newer suburban housing or because of strong ties to their
neighborhoods. The 1970 census may show some shifts from this pat-
tern. Beyond the city is suburbia. The suburbs are a magnet for those
seeking escape from the bu-dens of urban life while retaining some of
its advantages. (In some areas the pattern is different ; the poor often
live on the fringes, and the affluent in the city itself, and ml Xt= pterns
occur in other riletropolitan areas.)

The financial plight of the cities is well known. The influx of the
poor and the exodus of the middle class and the wealthy, among other
factors, have drained the cities of many of their revenue sources.
Public services, such as police protection, park maintenance and sani-
tation, have deteriorated.

The most visible effects of these economic pressures are the rapid
pace and nature of physical change. This is clearly, evident in down-
town areas where the constant cycle of construction and demolition
is often considered a city's badge of growth. Pressed for revenues,
many cities bow to the demands of developers to replace historic
buildings and distinctive architecture with almost uniform steel and
glass box office buildings. Unfortunately, this construction may simply
put more people on the sidewalks and more cars on the streets, more
monotonous skyscrapers towering above, and more noise and con-
gestion below. Mucli-r owntown rebuilding has furthered the trend
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toward daytime cities A-6th facilities such as offices and banks, which
have no nighttime uses. Cities lose their uniqueness as their historic
buildings and neighborhoods are replaced by the dullest in modern
architecture. The result is often a dreary sameness in the appearance
and character of downtown areas.

Physical deterioration is overtaking the housing in many areas of
central cities. The oldest housing traditionally filters down to the
poorest families as previous occupants better their lot and move
to new apartments or suburban homes. Of the 1.7 million substandard
housing units in urban areas, nearly all lie in central cities. In slum
neighborhoods of some large cities, the amount of abandoned housing
is as high as 15 percent.

With the well-known reliance of the suburbanite on the automobile,
often to commute to the center city, many downtown and other urban
centers have gradually become auto dominated. Much of the change
and reconstruction in downtown areas is for freeways, parking gar-
ages, and lotslavish users of space. However, the alternative, public
transportation, is constantly frustrated by rising costs, the sprawling
nature of the suburbs, and dependence on the automobile.

Many cities have lost the spirit to attract people downtown. With
the growing number of shops and other services locatin in the suburbs
and with crime threatening many local businesses and frightenin
people from the streets, much of the vitality is missing from the central
cities. Many city officials, however, are trying to bring people and
excitement back. Apartments in downtown areas, sidewalk cafes, out-
door concerts, bicycle routes, even saving the. cable cars in San Fran-
ciscoall are small but key efforts to recapture this lost spirit.
Rehabilitation, successfully carried out in Philadelphia, and a few
other cities sig als that the character of the urban environment can
be revi tal ized.

Few cities have kept pace with parkland needs. Trees have not been
planted to shade busy avenues at the same rate that they have been
felled for street widening. Too often only a few species are planted,
and they are often blighted by disease and insect invasions so common
to unstable ecosytems. In the Midwest, Dutch elm disease has deci-
mated row on row of beautiful elms.

The immediate economic pressure on a city to permit a parking lot
or building on what might remain open space, or to use parklands as
part of a freeway route, is often insurmountable. Nevertheless, the ac-
celerating cost of land acquisition and the growing need to preserve
open space in a crowded urban environment make the purchase of open
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areas a sound long-range economic practice, which continues to pay
immeasurable dividends. The Boston Common, New York's Central
Park, Washington's Rock Creek Park, San Francisco's Golden Gate
Park, and many other city parks are tributes to the foresight of early
planners in saving large open areas. The protection of streams, ponds,
and marshes within cities permits the survival there of numerous
species of wildlife, including small animals, birds, and waterfowl
which adapt surprisingly well to the urban environment.

Man requires a feeling of permanence to attain a sense of place,
importance, and identity. For many persons in the city, the presence
of nature is the harmonizing thread in an environment otherwise of
man's own making.

The Suburban Environment

AlthJugh rural to urban migration was primarily economically moti-
vated, the suburban impulse is largely a matter of social preference.
Because of economic and social obstacles, these population shifts have
affected the races unequally. Eighty percent of the blacks in metro-
politan areas now live in central cities, while 60 percent of the metro-
politan whKes live in the suburbs. Zoning practices, subdivision con-
trols, and the higher costs of suburban living have made it difficult
for lower income minority groups to move from the city to the suburbs.

From 1950 to 1969, while the population .01 central cities increased
rmly 12 percent, the population of suburban areas soared 91 percent.
By 1969, there were 71 million suburbanites and 59 million central city
residents.
The suburban tideSince the late 1800's a blend of town and
country has stood for the optimum residential environment. The sub-
urb is thought to offer the best of both worlds. Besides enjoyin
ready access to the large city with its concentrated economic and cul-
tural facilities, the suburban resident seeks a crime-free neighborhood
amid clean air, open lawns, and quiet and uncrowded living. Street-
car and occasional subway lines started what at, first was but a trickle
of people from the central cities to the outskirts of town. The Federal
Government quickened the outward flow after World War II by pro-
viding mortgage assistance, which enabled many central city residents
to become suburban homeowners. Later the vast urban freeway sys-
tems turned the flow into a flood. The automobile now controls sub-
urban life.
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To the couple living in an apartment downtown, the birth of a
second child is a common signal to abandon the city. And often fam-
ilies ,vith school-age hildren leave for the better educational systems
of the suburbs. As industries convert to modern, single-flow assembly
production processes, manufacturers also forego the city for rambling
suburban plants. Since World War II, space needs per industrial
worker ha ve qth,drupled, and three of every four new manufacturing
jobs have been created in suburbs.

Each year, expanding urban areas consume an estimated 420,000
acres oi land in an undiscriminating outward push. Development
moves out from the city along transportation corridors, branching
out from the highways and e, pressway interchanges. Extension of
water and sewer services generates whole new developments on
quickly divided farms. After outlying areas are built up at moderate
densities, developers often return to land which was passed over as
undesirable or too costly in the first wave.

Many suburban communities zone to assure that house lots are
large and apartment houses few, a practice that assumes that land is
abundant. This zoning practice, in seeldng to attract moderate to
high income 1amilles, tends to exclude those in greatest need of the
jobs opening ill the suburbs. Excluding :hem deepens the concentra-
tion of poverty and unemployment in the central city ghettos.

Highways and freeways become congested as the tide of suburban
commuters to the city grows. This congestion, together with the
lengthening distances from subrrban homes to downtown offices pro-
duces tension and robs the typical suburbanite of time with his family.
The impact of growthAlthough the impact of the rural-to-suburban
shift of land use varies greatly throughout the country, certain effects
tend to be common to this change. Open space is col sluously eaten
up by &using, which, with most present subdivision practices, pro-
vides few parks butt instead only offers each family its indi-
vidual front and back yard. Space is likewise diminished by other
facilities required by suburban development. Shopping centers and
highway interchanges, made necessary by dependence on the auto-
mobile and truck, consume large portions of land. Airports, com-
monly constructed in suburban or exurban areas and constantly grow-
ing in size and number, pose similar problems on an even larger scale,
attracting a vast conglomeration of light industry and housing. Con-
sequently, the growing suburban population finds less and less public
open space.
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Building and construction practices, together with the quickened
pace of development and coraplemwitary zoning, often end in severe
abuse of the land and are ultimately costly to the public. The popular
practice of stripping subdivisions of all cover before commencing con-
struction destroys tree and plant cover and can trigger heavy soil
runoff. Sedimentation from this runoff in urbanizing areas loads near-
by streambeds and ultimately river channels. This can cause costly
downstream dredging, upstream flood con rol and destruction ui the
esthetic quality of lakes and rivers.

Public pressure for flood control p. ojects is often spurred by subur-
ban development along flood plains, which usually contain fertile soil
supporting an abundant variety of native plant and animal life. Con-
struction over aquifer recharge areas, where the groundwater is nor-
mally replenished, accelerates rapid runoff, increases flooding and
contributes to water shortages.

Suburban development often spreads across ridges and slopes which
should be left alone because of their beauty and because their trees and
plant cover absorb rain and inhibit flooding. Trees are not only im-
portant for their esthetic qualities and as habitat for birds and wild-
life, but they affect temperature and air pollution as well. Building
on steep slopes can affect soil stability, causing severe erosion which
then undermines foundations. Nevertheless, few cities or counties ade-
quately control development of flood plains, steep slopes, or land above
aquifer recharge areas. Important data concerning aquifers, subsoil
composition, cover, wetlands, and wildlife are not considered by many
planning and most zoning boards.

Esthetically, this current pattern of growth triggers at least three
adverse consequences. First, much commercial development alon,
roads and highways through suburbs is of cheap and unimaginative
construction. Gaudy neon signs, billboards, powerlines, and clutter
characterize this development. Second, many residential subdivisions
are visually boringblock after block of treeless lawns, uniform set-
backs, and repetitious housing designs and street layouts. Finany,
wooded streambeds, slopes, and ridges, which could help break the
monotony of tmiform housing developments, are often destroyed.
The futureMany local governments and developers are learning
that careful site planning can forestall abuse of the natural environ-
ment and help meet both housing and environmental goals.

The combination of open space with cluster zoning or planned unit
development Thwers the initial community service costs because of
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smaller networks of roads and utilities, and it makes a more livable
environment for the long term. These developments can vary from
new satellite comirmnities like Columbia, Md.. to small, sensitively
designed clusters of townhouses around a common green. The chal-
lenge is to change traditional ways of building and development and
to break down the economic and institutional barriers that obstruct
widespread use of these innovations.

The Rural Enviro ment
Although polls have consistently uncovered a strong American pref-
erence for life in small towns and rural areas, the last few decades
have seen a huge exodus to urban centers. About half of the Nation's
3,000 counties, most of them rural, lost population between 1960 and
1970. Of the 53 million Americans living in rural areas, the number
living on farms has dropped below 10 million. The remaining 40-odd
million rural residents live in villages and towns of less than 2,500
people or on small plots of country land.
Changing rural land useStatistics on rural land use show con-
flicting trends. The Department of Agriculture estimates that 2 mil-
lion acres of land each year, excluding surface mining, are converted
to nonagricultural use. Half of this is shifted to such uses as wildlife
refuges, recreation areas, and parks. The other 1 million acres are con-
verted to more intensive uses. Of that, 160,0001 :overed by highways
and airports. An estimated 420,000 acres become reservoirs and flood
control projects. The remaining 420,000 acres are developed for urban
uses. About half the national acreage converted every year to urban
uses is cropland and grassland pasture. The rest is forest and other
land.

Food and fiber production by U.S. farmers in 1967 exceeded by 38
percent the 1950 volume. Yet during the same period the number of
farms diminished by 2.5 million, and the number of acres harvested
declined by a net of 34 million. In 1969, about 334 million acres of land
produced all the country's crops for domestic consumption and export.
Another 98 million acres of cropland lay idle, in soil improvement
crops or in pasture.

From 1944 to 1964, roughly 22.5 million acres were brought into
production through private and Govermnent-assisted drainage and
irrigation programs. At the same time, in parts of the East not yet
urbanized, much of abandoned cropland changed to grassland. It
was managed as such for pasture or simply left idle in the first stage
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of natural revegetation. Some of this land now is undergoing or has
passed through grass and brush stages to a final forest state.
EffectsThe agricultural land use pattern today reflects a highly
technical, mechanized, and product-specialized food and fiber indus-
try. It has used the most productive land in the Nation, and it has
altered other lands for crop production through vast Government
expenditures- olLen at the expense of marshes, swamps, and bottom
lands needed as waterfowl and wildlife habitat. The impact that this
highly intensive use of land has on the preservation and diversity of
our wildlife and on the integrity of our soils is just begiiining to be
understood.

Much of the character of farming today is dominated by monocul-
ture, the production of single cash crops. Monoculture has increased
production efficiency but has reduced the plant and wildlife diversity
essential to a stable ecosystem. These less complex ecosystems are
highly susceptible to attack by insects and diseases which can deva-
state a standing crop or single species regionwide. Moreover, mono-
culture has forced a heavy dependence on pesticides and fertilizers.

Farmland near cities is increaE ngly disappearing into suburban
development. The scenery of diversified rural landscapeswith their
fields and hedgerows and woocilotsis an important esthetic resource,
particularly to urban populations. Although not entirely comparable,
much of the charm and beauty of European countrysides derives from
such landscapes. TTnfortunately, insufficient effort has been made to
keep the most attractive rural lands near cities from being consumed
in the massive conversion to urban life.

The Coastal Environment

In the land and water areas of the American coasts lie some of the
most fertile parts of the environment. The coastal zones, which include
beaches, estuaries, tidal flats, bays, marshlands, lagoons, and sounds,
with their adjacent lands, comprise areas of great biological diversity
and productivity. The coastal zone includes urban, suburban, rurp'
and natural areas and faces all the problems of each. It is, however, a
unique system which has important national significance and is sub-
ject to intense and conflicting manmade pressures.

Its surface is relatively smallonly 15 percent of the U.S. land area.
But 33 perce qt of the Nation's people P-re concentrated on the coasts,
four-fifths of them in urban areas. While the national population in-
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creased 46 percent from 1930 to 1960, the population in coastal counties
increased by 78 percent.
Life at the edgeBecause of the natural mixing of fresh and salt
waters, the estuarine e Ivironment produces a wide variety of living
organisms, from microscopic species to large numbers of fish and shell-
fish, birds, and mammals. Many species, such as clams and oysters,
spend their entire life cycles in the estuaries. Others, particularly
shrimp, migrate from the sea to estuarine nursery areas. In these rich
waters, they grow to sub-adult size before returning to the sea to com-
plete thei.. life cycles. The anadromous species, such as salmon and
striped bass, pass through the estuaries to their spawning grounds
farther upstream, and the young return through the estuaries to the
ocean. At least two-thirds of the animal populations in the oceans spend
an essential portion of their life cycle in estuarine waters or are de-
pendent on species that do. Innumerable waterfowl and shorebirds
depend on the plant and animal organisms of the coastal zone for their
food. Many winter and nest in i hese waters.

The base for all animal life in estuaries is the abundant variety of
plant growth, from mangroves to eelgrass and algae. They are sup-
ported by the mixing and flushing action of the tides and the organic
nutrients which collect to produce the rich bottoms and wetlands.
While estuarine zones are physically varied, they all share the slow
mixing action of the seaward flow of fresh water with the landward
tides of the sea. Because of the concentration of people within the
coastal zone, the estuaries receive large volumes of all icinds of waste,
which are thereby trapped and concentrated. When estuarine waters
are polluted, vast numbers of important fish and shellfish are affected
as well as the numerous birds, reptiles, and other wildlife which are
part of this food chain.
The conflictsCompetition for the use of the limited coastal zone is
intense. Shipping activities are increasing, with largr r vessels needing
deeper channels. Mining and oil drilling in coastal waters grows daily.
Urban areas expanding throughout the coastal zone continue to enlarge
their influence over these waters. Industrial and residential develop-
ments compete to fill wetlands for building sites. Airport and highway
construction follows and further directs growth patterns in the coastal
zone. Recreationfrom enjoyment of the surf and beaches to fishing,
hunting, and pleasure boatingbecomes more congested as available
areas diminish. Since over 90 percent of U.S. fishery yields come from
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coastal waters, the dependence of the commercial fisheries industry
on a stable estuarine system is obvious.

Although some uses of coastal areas are undoubtedly necessary,
many are not. Much industry, Lousing, and transportation could be
sited elsewhere.
Dredging and fillingBesides water pollution, the major adverse
effect on the coastal lands and waters sterns from physical alteration of
submerged and adjacent land and habitatparticularly the shallow
marshes and wetlands. The major alterations of wet and submerged
coastal lands comes from draining, dredging, and filling. Cumulatively
these actions can entail the -lisappearance of the essential food base for
practically all organisms in zhese waters.

The consequences of dredging and filling, because they often repre-
sent a series of incremental activities, do not usually become apparent
until much of the permanent damage is done. Some 2 million to 3 mil-
lion waterfowl used to nest and feed in San Francisco Bay before a
large part of it was gradually filled. Tht r numbers are now down to
less than 600,000. The State of California, with support from citizens
and communities in the Bay area, has now formed the Bay Conserva-
tion and Development Commission to provide regional control over
that irreplaceable estua ry.

To the developer with little appreciation of the biological impor-
tance of estuaries, wetlands represent attractive waterfront acreage
in particular demand by industrial and commercial concerns and home
buyers. Relatively inexpensive to dredge, fill, and Imilkhead for build-
ing sites, shallow wetlands attract many industries which are not
dependent on waterfront sites but which ilnd an economic advantage
in developing these low-priced lands. Too often local governments
acquiesce, anticipating the increased tax revenues. Consequently, nat-
ural coastal areas are being nibbled away. The long-range economic
And ecological costs of this process are borne not just by the particular
local community but by the people of the State and the region, and no
lessl,y the rest of the Nation.
The vacation industryA p-rowing p rt of the development pattern
spreading throughout the coastal zone is the growth of vacation homes.
The Depai anent of the Interior has estimated that over 68 percent
of the total recreational property values along the coasts and Great
Lakes are accounted for by shorefront homes. They occupy over 90
percent of the recreational lands on developed coasts.
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Only 6 percent of the land that can be classed as recreation shore-
line is in public ownership, and not an of that is accessible to the
public, particularly the many miles of Department of Defense
holdings.
ManagementOwnership of the wetlands in many States is a con-
fusing tangle of State, local, and private claims, and in some coastal
States valuable State-owned wetlands have been transferred to private
interests for the specific purpose of development. Likewise, restrictions
on development of the contiguous lands and wetlands are, with some
exceptions, inadequate. Only a few States, notably Massachusetts, Con-
necticut, and North Carolina, have wetlands protection laws which
require permits or other controls before alterations can be made to
private coastal lands. Even fewer States have exercised any statewide
powers over the contiguous dry lands. Hawaii, Wisconsin, and to some
extent, Oregon, are among the exceptions.

The most important Federal permit authority affecting coastal
zones is held by the Army Corps of Engineers. Dredging, filling, and
all other structural changes in navigable waters require Corps permits
under the Rivers and Harbors Act of 1899. The Fish and Wildlife
Coordination Act and an interagency agreement also provide for re-
view of all Corps permit applications by the Department of the In-
terior and State fish and ganle agencies. Their role is to review fish and
wildlife, water pollution, recreation, and other environmental con-
siderations. The National Environmental Policy Act of 1969 bolstered
the authority of the Corps to consider all environmental aspects of a
particular permit application. And the Water Quality Improvement
Act of 1970, as a condition to granting permits, now requires State
certification that the particular activity will not violate State water
quality standards.

Administration has recommended legislation to Congress to
assist the Great Lakes and coastal State 7overnments to manage and
protect their coastal resources. The proposed legislation seeks to
encourage these States, in cooperation with local units of government,
to prepare and implement comprehensive land use plans for their
coastl zones. To be eligible for Federal grants, the States would be
required to assume regulatory and eminent domain powers. At a
minimum, this would assure that local zoning actions would comply
with statewide plans. Further, public notice, public hearings, and
review ipf all Federal and federally assisted State and local projects
w uld be conditions of grant eligibility.
178
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The Natural Environment

Natural plant and animal ommunitiesbesides satisfying man's
yearnings for beauty and recreationperform indispensable roles in
his welfare. Wild areas are part of man's past and essential to his
future. The biological rhythms of modern man, which shape his life,
are often tied to the natural forces beyond his urban surroundings.
And yet wild areas are not fully free from man's influence. Some
for instance, where man is present for short periods and leaves hardly
a trace -are little influenced. Otherslands actively mined, logged,
or grazedare heavily influenced.

For many years, the American people have realized that, the most
unique and spectacular of these natural areas should be protected and

saved by Government.
The Federal landsManage ent of most Federal natural lands falls
uncler four agencies :

Million
Department of the Interior: acres

Bureau Of Land Manageme 470. 4
Fish and Wildlife Service 30. 5
National Park Service 27. 1

Department of Agriculture: Fore:A Service 186. 9

Many other forests, parks, and recreation and conservation areas have
also been set aside by State and local governments and by citizens'
groups with an interest in the natural environment.

Their management varies from protective preservation to multiple
use. Most of the Federal lands are managed to combine outdoor recre-
ation, range, timber, watershed, and fish and wildlife uses. Many of the
management programs permit the extraction of oil, gas, and other
minerals ; others aim primarily at esthetic values. Although Federal
land management is meant to maximize public benefit and not to reflect
only economic gain, land management agencies have been criticized
for policies that overemphasize developmental values.

As other natural areas are staked out for intensive resource devel-
opment, they are bound to come into even more serious confliet with
preservation and recreational interests. Statutory resolution of many
of these potential conflicts may be necessary, as may administrative
reforms by the Executive Branch. The report of the Public Land Law
Review Commission will serve as a focus for the debates that will
shape such changes. The report has just been published at the time of
this writ; consequently, a review of its findings and recommenda-
tions is not attempted here.
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Federal lands managed primarily for the protec ion of their nntural
characteristics and the preservation of their fish and wildlife can take
only so much use by man. Allowing people to enter these areas in large
numbers must be weighed against their impact on the region's ecology.
Protected areas must be managed so that constraints are placed on
certain uses, including recreational uses requiring motorized transport.
The wilderness systemSome large areas under Federal control are
expressly set aside as wilderness. The Wilderness Act of 1964 already
protects approximately 10 million acres, although less than one pernt
of this is east of the Mississippi River. The Wilderness Act requires
the Secretaries of Agriculture and the Interior to submit plans to
Congress for including in the National Wilderness Preservation Sys-
tem additional natural areas having substantial wilderness qualities
and presentlymanaged by the Forest Service, the National Park Serv-
ice, and the Fish and Wildlife Service. These areas are to be of sufficient
size, permanently roadless, and without commercial development.

Delays in seting aside wilderness areas, especially those within
national parks, have stirred a public controversy. Sixty Forest Service
areas have already been designated by Congress in accordance with a
10-year plan to have all wilderness areas set aside by 1974. But not a
single National Park area and only one small area in a National Wild-
life Refuge have been officially designated. The process of designating
wilderness areas requires surveys and ma-4.er plauning by the lead
agency, followed by public hearings, before the proposals go to Con-
gress. Conservation groups have complained that the Federal agencies
are not adequately staffed to complete the planning and hearing pro-
cedures. Conservation leaders also have criticized Forest Service and
Park Service proposals for not including some additional areas with
outstanding wildernes qualities in their recommendations for Wilder-
ness Act protection.

Scattered throughout the Federal lands under various agencies are
336 "research natural areas"-----a specific classification for lands left
undisturbed for purposes of research and education. A number of
ecosystems, however, such as the tall grass prairie of the Central
Lowlands, are sparsely represented or are not included at. all. Plans
are now under consideration to add approximately 300 areas so that all
major ecosystems will be represented.
Acquisition of natural areas--The major source of funds to purchase
most Federal natural areas is the Land and Water Conservation Fund.
Revenues for it come primarily from a tax on motorboat fuel, sale of
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surplus Federal property, Treasury appropriations, user fees from
Federal recreation areas, and- -to bring the total to 8200 million each
year---)uter Continental Shelf mineral receipts. For the first time., the
full authorization of $200 million is being requested by the President
for appropriation in fiscal year 1971. The President has also asked that
the unappropriated balance from past years be tapped to increase
funding for 1971 to $327 million, compared to $124 million in the 1970
budget. Finally, the Administration has recommended raising the $200
million annual authorization of the Fund to $300 million. This would
take effect in fiscal year 1972.

Over half the allotment from the Fund this year will ,o to the
States and through the States to local governments. These funds are
matched dollar-for-dollar by the States for the planning, acquisition,
and development of outdoor recreation areas. The remaining funds
are budgeted for land acquisition by the Federal Government to the
National Park Service, the Forest Service, and the Bureau of Sport
Fisheries and Wildlife (for rare and endangered species' habitat and
for recreation lands adjacent to wildlife refuges). Major recent
Federal purchases have been made from the Fund, notably the Red
wood National Park in California and land within the national sea-
shores. The new funding requested by the Administration will permit
the Government to cffnsolidate and protect many other important
r_.-tural areas, including Point Reyes National Seashore in California.

The Migratory Bird Conservation Act of 1929 authorizes the Gov-
ernment to purchase additions to the 30-million acre National
Wildlife Refuge System. Funds for this come mostly from the Migra-
tory Bird Hunting Stamp Act of 1934, which requires all waterfowl
hunters to purchase a Federal hunting stamp. Although about 25 mil-
lion acres in the present 328-uait system are Federal lands which were
withdrawn for refuge purposes, most of the national wildlife refuges
acquired in the past 15 years have been bought with funds from sale
of these "duckstamps.
CrowdingNatural areas under the direction of the National Park
Service have become immensely popular with the millions who visit
them each year. Yet the enjoyment diminishes as the number of tourists
rises. Some of the more popular natural areas in our parklands have
become clogged with traffic, noise, litter, smog, and most of the other
elements of our technolo ical society from which the visitors are trying
to escape.
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Identifying the best mix of uses for natural areas is difficult because
scales for measuring esthetic value and natural phenomena are elusive.
In the future, limits on use may have to be set at crowded parks or
in ecologically fragile areas. California has attempted a system of
advance reservations in some of its crowded camping areas in State
parks. Some national parks may soon follow suit. Control of auto
traffic will be forced upon many areas to preserve the values that the
park or forest seeks to maintain. Alternative modes of transportation
may be necessary. Yosemite National Park, long threatened by over-
crowding, hac excluded cars from the eastern part of the valley and
converted other roads to one-way traffic. -Where traffic is prohibited,
access is provided by small buses. As Americans are more frequently
attracted by their natural heritage to places where they can know na-
ture firsthand, controls of these kinds will become more common.
ExploitationTimber is cut and sold from the national forests, and
to a lesser extent, from lands administered by the Bureau of Land
Management. This use is a growing one. Cattle and sheep are permit-
ted to graze on approximately 273 million acres of Federal land. Min-
eral leasing, mostly oil and gas, now uses over 64 million acres. Most
of the public lands are open for recreation in one form or another.
Across all these lands are spread diverse habitats which support varied
species of wildlife.

Overgrazing, widely practiced during the latter part of the 19th and
early parts of the 20th centuryand still a problem today has dra-
matically affected these lands. The semiarid and arid climate of the
West has added to the destruction. Dry years have usually coincided
with falling market prices. And when that has happened, cattle and
sheep ranchers short of cash have often overstocked already depleted
ranges. Much of this land, particularly the vast public domain, re-
mains today in desperate condition, as wind, rain, and drought have
swept over them and eroded their exposed soils. Although the effects
of overgrazing in rich pastures or prairie farmland can be quickly
corrected, the process is often irreversible on the limited soils and
arid climate of much of the public lands.

What overgrazing does to the soils and habitat of the vast range
lands, poor lumbering practices do to the forests. Mismanagement of
timber cutting, in addition to being an eyesore, can also damage nat-
ural systems far beyond the forests. Debris and erosion of the limited
soils of the forested West often choke streambeds far downstream.
The tendency toward monoculture for the benefit of lumber and
182
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pulp has its environmental results. Not the least of these is the loss of
many native species. The greatest loss of timber is not from fire and
disease but from insects, which can devastate large forests of single
species. Widespread application of insecticides often follows.
WildlifeUltimately these and other uses of the Federal lands fall
most harshly upon things wild and free, for protecting and improv-
ing habitat is the key to saving wild species.

Wildlife protection in the United States today paints a complex
picture. The populations of most game species are high, and their
status constantly improves, particularly deer, elk, and various game
birds. However, until recently, nongame species of wildlife have been
largely ignored and their condition is less well known.

Wildlife in the United States has long been equated with game"
and most public attention, research and management efforts have
been directed towards species of sport value. However, trends indicate
that persons wanting only to observe wildlife are likely in the future
to outnumber hunters. Unfortunately, this change in public attitude
has not yet been reflected in increased fmids for nongame species. In
1969, total funding from all sourcesFederal, State, and private
aimed at wildlife research, management, and habitat protection was
about $142 million. Only $6 million of that was clearly related to non-
game species.

Nevertheless, sportsmen in this country have contributed impres-
sively to wildlife preservation through the Government use of duck
stamp revehnes, and tax revenues on. sporting arms and armnunition to
heavily support State fish and game agencies. Numerous outdoor or-
ganizations have also helped conserve land and teach wildlife con-
servation to their members and the public.

As a group, the large predators stand in greatest danger of extinc-
tion. The belief that most predators should be exterminated was cen-
tral to the early days of ranching and wildlife management. In some
areas this unfortunate belief endures. There are still strong pressures
on State and Federal wildlife agencies to continue predator control
programs for certain bird and mammal species, despite their dimin-
ishing numbers and their importance in making room for young,
vigorous animals by killing off the old, the weak, and the sick. None-
theless, most States are making progress in providing legislative pro-
tection for the large predators. Some notable exceptions are Arizona,
where mountain lion hunting is not controlled, and Alaska, where
bounties are still paid for wolves.
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Threatened species are getting more attention at Federal and State
levels, but limited funds still restrict effective management and re-
search. The new Endangered Species Act should strengthen control
over marketing illegally obtained species. It also will place the United
States in a better position to cooperate with other governments in
the protection of their threatened wildlife. Its effect is already
visible in the diminished poaching of alligators in the Evero lades.
Their numbers have increased because of it.

The emphasis here is on wildlife. Fish are dealt with in the wafer
pollution chapter and in the foregoing section on the coastal zone.
Unfortunately, the status of fish and shellfish species is less known
than that of terrestrial wildlife.
EpiiogThese pages have tended to emphasize the worst effects of
grazing, lumbering, recreation, and other uses. The point is that many
uses can be compatible and often are. Many modern timber practices
can improve forest conditions, and increasing numbers of stockmen
are sensitive to range conditions. It is the excess, promoted by over-
emphasis of the short-term economic gain, which needs curbing.
The lesson of man, of land, and of wild things is hard to learn. Aldo
Leopold put it well "A land ethic of c urse cannot prevent the altera-
tion, managemaat, and use of these resources, but it does affirm their
right to continued existence, and at least in spots, their continued
existence in a natural state."

THE INFLUENCE OF GOVERNMENT

As the Nation has grown, so have the number of local agencies em-
powered to decide how land is used. But because of their limited geo-
graphic scope, they cannot provide anything resembling a land use
system. The narrow authority of each permits it to ignore what the
decisions of all will do to the natural and human systems regionwide.

Land Use Controls
Public officials can now call upon a growing inventory of sophisticated
land use tools at local, regional, and State levels. But often. these devices
are little used, and seldom in a way that rationally shapes or directs
development.
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A wise mix of land use techniques and powers can often balance
private economic interest and public benefit. However, the relative
importance of particular devices depends on the degree and nature of
the control desired at a specific time given community.

Conflicts among the rights of an individual landowner, his neigh-
bors, and the community should be resolved by the unit of government
best able to take into account broad regional interests. Urban growth
has outstripped the ability of small government units to handle en-
viromnental decisions that have metropolitan, regional, or even state-
wide impact. To offset this, many St-Ite governments have begun taking
back some of the land use powers uhat they had delegated to muni-
cipalities. ,Although it has been long in coming, Americans are recocF-
nizing the need to examine carefully what government can do to assure
that land is treated as a resource to be managed and not merely as a
commodity to be marketed.
The police powerThis term covers a wide array of land use devices
designed to protect the welfare of the general public. They limit the
free use of property rights in return for protecting the general com-
munity. All exercises of the police power have a common character-
istic -they are subject to easy change. This is a disadvantage of the
power as a land use tool althoucch flexible, its exercise may be only
temporary.

ZoningZoning is the major police power employed to control land
use. It classifies and segregates the land according to the permitted
uses. It can curb those uses up to the point of taking private property
without compensation. Within each classification, zoning can set limits
on the nature, extent, and improvement of land. Although it has
worked in well-established communities where there is little land
speculation or pressure for new commercial facilities, it has had less
success preserving open space or channeling growth in developing
areas. While ideally zoning should implement sound land use plans,
it does not necessarily do so. It is usually honored in the breach by
the granting of variances or amendments once the pressure of devel-
opment is on.

The close relationship between the land developers and members
of zoning boards in many jurisdictions often jades public confidence
in zoning as a tool for sensitive land planning.

In many suburbs zoning has become a device to exclude less desir-
able residential, commercial, and industrial newcomers. In such com-
munities, it is Used primarily to discourage the kind of development
that will cost more ir municipal spending than it will pay in property
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taxes. This often means that apartment houses which accommodate
large families, public housing, and even one-family homes on small
lots are outlawed because they raise the tab for schools, parks, and
other public facilities without bringing in commensurate revenues.
Zoning accomplishes this by limiting construction to single family
homes on large lots with large side yards and setbacks.

Subdivision controlsSubdivision controls embody some of the most
promising tools for regulating urban growth. They comprise all the
local ordinances and regulations that tell the landowner what he can
and cannot do in dividing his land into lots and selling them or devel-
oping them. Where controls are used solely to benefit the developer
economically, they can lead to tedious and unattractive developments
with uniform setback and lot size, unimaginative street patterns, and
little provision for open space or for commercial facilities within
walking distance of homes. On the other hand, when subdivision con-
trols permit cluster development, open space preservation, planned
unit development, and other imaginative innovations, they can bring
a sense of community and vitality. The flexibility of subdivision con-
trols allows increased sophistication in the development of urban and
suburban areas. For example, by the proper use of timed development,
a community places all of its expenditures for new public utilities
and services in one geographic area at a time, allowing for ordered
growth at lowest public cost.

Sewer and water permitsBefore water and sewer service may be
extended to new housing and other facilities, most communities re-
quire certification that public capacities are adequate to supply the
services and that equipment and other facilities on the property meet
local specifications. When combined with adequate control over the
use of wells and septic tanks, these permits can dictate the pace and
direction of urban growth. Nev ertheless, sewer and water lines today
more often are installed in response to already uncoordinated and
poorly thought-out development.

Suburban and regional shortsightedness has, left some towns with
inadequate water supplies and sewage treatment facilities fo-f new
residential, commercial, and industrial growth. Because of stricter
enforcement of water quality standards, it has been necessary for
regional and State authorities to prohibit further sewer hookups in
large parts of several metropolitan areas, including Washington, D.C.,
Cleveland, and the northern New Jersey urban region. The disruptive
conditions which lea to these recent decisions dramatize the need for
proper land use planning techniques to assure a predictable rate and
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direction of growth and developmeni; and to prevent economic hard-
ship for builders, br-:nessmen, industrial concerns, and homebuyers:
Eauizent domainEminent domain gives to government the right to
acquire lands. It is an outgrowth of the old English common law
principle that the Crown held ultimate power to buy any lands in the
realm and, the landholder unwilling, to seize them and pay compensa-
tion. The right of eminent domain in this country likewise may be
invoked in the case of a reluctant seller, provided the property is used
for the public benefit and there is just compensation. Urban r:dnewal
and highway construction projects have used eminent domain to
purchase vast numbers of properties. But eminent domain is also
available for smaller public benefitssuch as purchasing an easement
for access to a public beach or preserving an historic building.

Land purchase or acquisition of limited land rights by a public
body is, in theory, an effective way to control urban sprawl. But
so far, little of this has been done, either to assemble large parcels for
proper development or to preserve open spaces. For financial and polit-
ical reasons, local governments in rural areas have not acted while
prices are still low and unaffected by urban pressure. Once an area
starts urbanizing, local governments are unwilling and often unable
to pay the inflated land prices. By that time, it is also too late to pur-
chase limited rights, such as scenic easements to preserve the land, be-
cause they often cost nearly as much as full purchase.
The planning functionComprehensive urban planning is a. commit-
ment by government to help foresee and direct growth and change
within its borders. With it development decisions can be made more
knowledgeably. Planning is a natural extension of the traditional
goals of police power and eminent domain power to promote public
welfare. When planning determinations affect private property, they
require the same standa rds of reasonableness and fairness to the
owner.

Planning has often been misunderstood. The public often fails to
understand that a comprehensive plan is a living, changing mecha-
nism and not a static set of maps. Many citizens believe. that the plan-
ning process has ended when the municipality approves a master plan.
The long period of time required to prepare land use, public facilities,
and transportation plans for large metropolitan regions has caused
many cifel;ens to regard planning as an academic exercise. Often this
feeling is anly strengthened by those planners who ignore the opinions
of local .,.esidents. However, growing numbers of cities, metropolitan
areas, and regions adhere to and implement their plans. As planners
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begin to take greater cognizan,e of public attitudes, the value of plan-
ning as a predictive and directive tool may be better understood-

Planning has been criticized because it has often been unable to influ-
ence important land use decisions. This is not necessarily the fault of
the planning process, although in many communities the planning
organization is often pressured to conform its plan to unwise develop-
ments. It may be due instead to inadequate institutional arrangements
that have been made to implement the plan. In many localities, the
planning bodies are distinct from the action agencies. Consequently,
the planning function becomes little more than advisory, and the plan-
ning office spends inordinate time and resources inside city hall lobby-
ing the departments possessing the large budgets and the authority.

Finally, planning efforts to direct all development forces in a
rational manner are often inadequate. What should be l'compl-ehen-
sive" sometimes detrriorates into a complementary set of specific func-
tional planning goals for transportation, open space, schools, or some
other single goal. In the process perspective is lost. Economic growth
and efficiency become design criteria. Environmental aspects are often
neglected for short-term economic gain. Planning that is not compre-
hensive and long range cannot hope to evaluate ecological factors
properly.
The role of private agreementsCovenants, conditions, easements,
and like restrictions on property use comprise a special set of land use
devices which traditionally have been employed by neighboring prop-
erty owners. Recently they have also been invoked by government and
private groups to protect land. For example, citizens of several towns
in Massachusetts have executed agreements with local conservation
trusts, funded in part by the towns, to protect their wethnds from
further development. Covenants, conditions, and easements can be
tailored to carry out specific purposes. They are well established in the
law and continue in their effect even if the property is sold.
PermitsThe Federal and sometimes State Governments require per-
mits for a range of activities on land and submerged lands. Although
the control of individual land use decisions regarding private land is
primarily local and aries widely, these permits may influence major
growth patterns and economic development.

Federal permits are issued when public lands are involved. Leases,
use permits, and licenses are granted to extract oil, gas, coal, and cer-
tain other minerals and for grazing, recreation, and timberino- These
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permits affect not only the public lands, but also may influence the use
of nearby privately owned land.

The permit a uthorIty of the Army Corps of Engineers is a signifi-
cant tool in land use decisions affecting navigable waters in the United
States. These permits :Lre discussed in this chapter in the, section on
the coastal environment. Some States have enacted legislation requir-
ing permits for alteration of wetlands, bottomlands, and in some cases
adjacent land areas. The trend is toward stronger Sta te controls on
dredging, draining, and filling of coastal areas.

Tax Pclicy

Tax policy is a vital cog in deciding income and profit for land in-
vestors, suburban developers, urban developers, and landlords the
big influencers of land use. Taxation therefore is an essential tool in
shaping the manmade environment and preserving the natural
environment.
Local property taxA major cause of the declhie of services in some
core cities is the loss of actual and potential tax revenue when resi-
dential, commercial, and industrial development spreads to the sub-
irbs. With strict zoning and subdivision controls, many suburban com-

miraities exclude all but those who will add more to the tax rolls than
they will require in municipal expenditures. Rather than finance gov-
ernment activity for the benefit of all people in an interrelated urban
complex, the property tax has abetted local isolation from regional
land use problems.

Assessment procedures have improved in many muhicipalities, but
more reform is necessary for a fair spread of the tax burden. At present,
land in urban areas tends to be undervalued and the improvements on
land overvalued for tax purposes. Consequently landowners in urban
areas are discourged from -restoring structurally sound buildings or
replacing deteriorated ones with new structures, since such improve-
ments will raise the taxes disproportionately. On the developing
fringe of urban areas, low taxes on raw land have encouraged specu-
lative purchase and leapfrog development.

As mentioned earlier, an increasingly serious problem in city cores
is property abandonment. There are delinquent taxes on some of these
vacant lots and buildings, but little is done to collect them. Even lass
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ften are such properties confiscated by the city ar d turned to public
use or sold to redevelopers.

The threatened loss of the tax base in urban areas has forced some
cities to offer concessions to keep industries from moving to the sub-
urbs, often including failure to enforce air and water pollution stand-
ards and 0' er controls of industrial activities damaging to the
environment.

inally, few communities have co structively exploited the inter-
relationships of zoning, subdivision controls, and uther land use de-
vices with property tax policy. The local property tax could be a use-
ful device, particularly in encouraging cluster development and open
space preservation where no such options c-xist. Special tax treatment
for commonly owned open space and community facilities also en-
courages protection or enhancement of the envii-onipent by subdivi-
sion developers.
The Federal income tax-----Some aspects of the Federal income tax
deliberately encourage specific types of land development. Other
aspects cause inadvertent effects. The Council, with the aid of its task
force on tax policy, has undertaken to examine many of the leveled
criticisms. Some are outlined below.

An important land use impact of tne Federal income tax stems from
the deductibility of local property taxes. The intent of this provision
is to relieve the homeowner from paying a tax on a tax. Often,
however, major benefactors of the deduction are slum land-
lords and land speculators. The latter are said to be relieved by this
provision from the burden of local taxation as pressures of urbaniza-
tion increase the value of their holdings.

Although tightened by the Tax Reform Act of 1969, dep eciation
provisions of Federal income tax laws are still in need of study to
determine whether they adversely affect land use decisions. Accelerated
depreciation and redepreciation of buildings may foster high numbers
of substandard rental housing units in core cities. Such provisions
have encouraged ownership of rental property -for a limited number
of years, then a selloff rather than improvement of the property. These
so-called fast writeoffs encourage poor quality construction in new
rental units since the first owner seldom plans to own the property
more than a few years.

Tax laws benefit the homeowner by allowing him to deduct mortgage
interest. But they do not permit rent payments to be deducted. Much
has been done recently to determine to what ex- ent present living and
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land ownership patterns of the slums, the central city, and the suburbs
are traceable to these tax policies.

There is growing interest by private citizens in preserving forest
and woodland, protecting additional animal and fish habitat, and
preventing further deterioration of their own and nearby landscapes.
Some landholders ha ve sold or donated development and other rights
on their land to public bodies or private conservation groups for
permanent preservation. Recent Internal Revenue Service rulings have
attempted to establish the value of these gifts in light of treneral tax
rules by basing it on the fair market value of the land as restricted
compared to its value previously. Some have argued that greater
certainty and more liberal treatment should be provided in establish-
ing the value of what was given in order to encourage conservation
easements and similar devices for environmental protection.

The Impact of Federal Activities

A myriad of Federal loans, grants, projects, and other programs
enacted for specific public purposes often has direct impact on the
use of land. Because of the interrelationships of these programs with
those of other levels of government and the private sector, it is difficult
to assess the degree of Federal influence. The most significant Federal
activities include the highway, airport, and mass transit programs,
the sewer and water grant programs, home mortgage assistance, open
space funding, agriculture subsidies, planning assistance, the location
of major Federal facilities, and water resource projects. A brief
discussion of these programs and their land use consequenees is
included in the Addendum following the section "What Needs to be
Done."

WHAT NEEDS TO BE DONE

Land use influences, trends, practices, and controls in the United
...,tates are complex. While by no means an exhaustive survey of all the
environmental problems that are land related, the above summary
does indicate the need for developing standards to evaluate what is
happening to this basic resource and to develop policies that will
guarantee its continued integrity. In short, there is a need to begin
shaping a national land use policy.
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The reforms in Governm6nt activity needed to institute a national
land use policy are updeveloped at this time. It IA ill be necessary first
to determine which levels of government must assume which specific
responsibilities and to ideatify the appropriate mechanism at each
level to achieve such a policy. However, this chapter has identified
certain aspects of a strategy which the Council feels merit special
consideration :

The Federal Government should encourage, through project
approval under existing programs, widespread use of devices
such as cluster zoning and timed develorment.
Although a number of Federal programs exist to preserve build-
ings and neighborhoods of architectural quality and historical
significance, there is a need for increased attention and a com-
prehensive strategy if significant progress is to be achieved.
Comprehensive metropolitan planning should identify Hood
plains, wetlands, aquifer recharge areas, unstpble surface and
subsurface characteristics, and areas of value for scenic, wild-
life, and recreational purposes. Development in these areas
should be controlled_
Federal grants for sewer and water projects and open space ac-
quisition should be directed toward communities or project
areas which will use them to control development rather than
to those which merely respond to uncontrolled growth.
Home mortgage and interest subsidy programs should be used
to encourage the proper siting and environmental compatibil-
ity of the subdivisions in which new housing is construoted.
Congress should act to reverse the degradation of the coastal
zones by enacting the Administration's recommended legisla-
tion, S. 3183 and H.R. 14845.
National wilderness areas should be designated as quickly as
possible ; the appropriate Federal agencies should comply with
the intent of the Wilderness Act even if substantial temporary
reassigament of personnel is required_
The National Park Service should accelerate its control sys-
tems experiments to prevent overcrowding and traffic conges-
tion in the National Parks.
Greater emphasis should be given through existing programs
to acquire small parks and natural areas near cities.
Additional areas of special ecological significance should be pro-
tected, and the.Federal Government should identify and estab-
lish a national registry for research natural areas.
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THE LAND USE IMPACT OF FEDERAL ACTIVITIES

afr Federal Installations

The Federql Government is responsible for constructing installations throughout
the country for research, national defense, and other purposes. The largest such
facilities are frequently placed in remote areas where the impact on surround-
ing natural values can be severe. Until recently little was done to assure full
consideration of these impacts, particularly as they relate to the environment.

The construction of facilities by NASA at Cape Kennedy, Fla., is a case in
point. The massive needs of this complex for men and materiel brought an entire
county of Florida under se-.--ere development pressures. Brevnrd County was
engulfed overnight by residential subdivisions, commercial strips, and highway
corridors. Large areas were cleared of vegetation, wetlands were filled, and
stream systems were altered. Recent cutbacks in space exploration have brought
the county quickly from boom to economic decline, contrasting the short-term
economic benefits with the long-range ecological costs resulting from develop-
ment, federally encouraged or otherwise, without adequate planning and control.

Equally important are the large Federal properties, mostly Department of
Defense holdings, in and near urban areas which are being underutilized by
Federal agencies. The President has ordered a survey of all such Federal real
property. The aim is to identify those lands which could be better used, especially
for public recreation.

Water Control Projects

The Federal Government also spends heavily on resource development. Every
year as much, land in the United States is converted to reservoirs and flood con-
trol use as for urban and suburban development. Most of the development is
undertaken by four Federal agencies with responsibilities for water resources.
The Army Corps of Engineers, with an annual development budget of $1.36 billion,
is active throughout the Nation with heavy emphasis on flood control and naviga-
tion improvement projects. The Bureau of Reclamation of the Department of
the Interior, with its $300 million budget, operates in 13 Western States develop-
ing irrigation and municipal and industrial water supply and electric power.
The Tennessee Valley Authority spends $10 million a year on multipurpo.e,e water
resource projects, with the emphasis on flood control, water quality control,
recreation, and economic development. The Soil Conservation Service of the
Department of Agriculture spends approximately $100 million annually on its
small watershed and flood prevention programs.

The primary rationale for these vast Federal outlays is to supply water for
agricultural, industrial, and domestic use and to prevent floods. However, the
environmental implication argues for a reevaluation of certain programs. Al-
though the concern has been to produce water for growth and expansion, the
decline of the quality of the natural and human habitat, which too often results
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from such projects, requires a broader perspective. Alternatives are now more
seriously considered, along with the potential loss of environmental values. When
the public outcry has been strongest, it has prevented the inundation of beautiful
stream valleys and canyons.

But understanding of the proper balance of water resources and environmental
needs is only in its infancy. The number of free-flowing streams and rivers de-
clines yearly as new dams, canals, or channels impound and divert the waters.
Although extensive recreation areas are often created from such projects, they
often irreversibly destroy the natural systems of land and water in addition to
recreation uses of free-flowing streams and rivers. While millions of fertile acres
are being abandoned in some areas, millions of dollars are spent in others to
irrigate deserts and to dike wetlands for farming. Although some shifts in agri-
cultural land use are clearly necessary, there is no coherent policy to assure that
environmentally damaging projects are kept to a minimum. We continue to de-
elop flood plains, then spend millions to protect man's use of them from natural

flooding cycles. We continue to view the provision of water resources as a chal-
lenge to our engineering ability rather than as a challenge to weigh against man's
ecological obligations.

Aids lo Other Government Bodies

Although major Federal grant programs to State, regional, and local govern-
ments require compliance with numerous criteria, the criteria are rarely environ-
mental. Stronger enforcement of the procedures outlined in Section 204 of
Demonstration Cities and Metropolitan Development Act of 1966 and greater
consideration of environmental planning criteria are logical first steps toward
developing a national land use policy.
HighwaysAid to States for highway construction is a major Federal outlay.
The Federal authorization for fiscal year 1971 will t tal $5.4 billion. Four billion
dollars is for work on routes of the interstate system. Seventy percent of this
42,500-mile network of high-speed, limited-access highways was complete as of
January 1, 1970. Since 1956, $39 billion has been spent on the interstate program.

One and two-tenths billion dollars in Federal funds for fiscal year 1971 have
been apportioned for the continuing Federal Stmte program to improve primary
and secondary highway systems. This program predates the interstate system,
has expended a total of $27 billion over the years, and has aided in upgrading
over 250,000 miles of highways.

Both of these major construction programs are funded exclusively from the
Highway Trust Fund created by 1956 legislation. Revenue paid into the Fund in
fiscal year 1969 totaled $4.67 billion. About 68 percent of this total comes from the
4 cent per gallon Federal tax ou motor fuel ; the rest is collected from various
taxes on automotive products, trucks, and trailers.

Federally assisted highway construction has been the major determinant
of growth patterns and development in this country since 3956. The pro-
gram has given the American people a degree of mobility never before known.
But the momentum of construction and the economic importance of new road
building have raised obstacles to thoughtful long-range planning for the environ-
ment. Urban expressways have relieved congestion on our city streets but
sometimes In the process have disrupted established neighborhood patterns,
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consumed urban parklands, and raised noise levels in residential areas. In some
cases, expressways have abetted the conversion of downtown commercial dis-
tricts into places that live only from 9 to 5. Construction of suburbsn arteries
can easily be justified as a short-range solution to pressing problems of conges-
tion. Yet it can also spur new development far from the city core, reward land
speculators, create a need for more public services, destroy natural areas, dump
more cars into the central city and promote a pattern of suburban settlement
that nearly precludes mass transit.
Mass transitMass transit services have declined in many cities as riders
turned to the automobile for the commute to and from work. However, failure
to maintain and expand city bus, subway and commuter rail systems will lead to
further congestion of expressways. And it will necessitate giving over more of
the downtown areas to more expressways, parking lots, and garages. Mass
transit legislation would award up to $3.1 billion over the next 5 years to
State and local governments to help finance acquisition, construction, recon-
struction, and improvement & mass transportation equipment and facilities.
This legislation contemplates a full Federal commitment to the program of
$10 billion over a 12-year period. It would permit State and local longrange public
transportation planning to proceed in an orderly fashion, assured of uninterrupted
Federal assistance.
AirportsThe President's Budget for 1971 asks f-Pr $220 million in grants-in-aid
for airport development and expansion. Available to hurgeoning airports on a
50-50 matching basis, this money is for land acquisition, runway and ramp con-
struction, and other airfield costs. The new Airport and Ail way Development
Act of 1970 envisions annual Federal appropriations over the next 5 years of
$280 million.

But airports also have significant environmental impact. They bring high
noise levels, new access highways, air pollution from automobiles and aircra ,

and sewage and solid waste disposal problems. Airport construction requires that
large land areas be cleared and leveled. This often means draining wetlands and
other natural habitat areas to remove birds, small mammals, and other wildlife.
Even more important, residential, commercial, and industrial activity cluster
around airports, intensifying environmental threats manyfold. A proposed air-
port in the Dallas-Fort Worth area. mav attract supporL activities equal to a city
of 80,000 people. Construction of a mammoth 39-square mile jetport just north of
the Everglades National Park in Florida has been blocked by the Administration.
If complets71, it would have significantly disrupted the natural systems of the Na-
tional Park and, worse, stimulated development already threatening the surround-
ing Big Cypress Swamp. The draining and filling of that swamp, the last natural
flow of water to the western third of the park, would disrupt the hydrologic cycle
and ecosystem of southern Florida and destroy the Everglades National Park.
Planning Major Federal Government grants to fund comprehensive planning
are distributed through three principal programs. Other specific functional plan-
ning grants are available from dozens of Federal programs, The Department of
Housing and Urban Development (HUD) is the most important source. Its "701"
program expends $50 million a year in direct aid to metropolitan areas and regions
and in indirect aid to counties and smaller urban units. One and one-half percent
of Federal Highway Trust Fund spending is earmarked for planning, although
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much of the $60 million available from this source is expended on transportation-
related planning activities. HUD's Community Renewal Program also sets aside
$12 million for planning.

Comprehensive regional planning can control the pace and direction of develop-
ment. As such, it can be an important protector of environmental values. It also
helps State and local officials coordinate various policies and programs and de-
velop the framework to guide functional planning for s,:hools, transportation,
public utilitios, or other specific purposes. There is a temptation at the Federal
level and in many communities to use HUD funds for functional instead of com-
prehensive planning, thus losing the "glue" to holci together the disparate plan-
ning activities.
Sewer and water lines considerable block of Federal assistance --more than
$500 milHon---is devoted annually to sewer and water projects that often affect
land use.

The involved Federal agencies, parti ularly the Department of Housing and
Urban Development, believe that past administration of these progrvms has aug-
mented suburban sprawl and misdirected development. Builders and landowners
know that they can develop lands far from built-up areas and use septic tanks
and wells with the hope that funds will ultimately be available to extend sewer
and water lines. Meanwhile, local officials delay construction of facilities in ex-
pectation of Federal funding. These outdated practices are undergoing challenge
and change. And as new criteria are developed, Federal sewer and water grants
can become useful to better direct the pace and pattern of growth.

There are three important Federal programs. The Department of Housing and
Urban Development has a programming level of $150 million for 1970. Last year,
three hundred and sixty five communities benefited from the program ; most were
suburban jurisdictions. The fu.nds are not available for interceptor sewers or
treatment plants. The Department of Agriculture has available for fiscal 1370 $190
million for water and sewer projects in communities of less than 5,500 persons ;
$64 million of this is for direct loans, and $80 million for insured loans; the re-
mainder is grant monies. The Economic Development Administration of the De-
partment of Commerce also funds construction of sewer and water facilities
within its areas of jurisdiction. Expenditures for 1970 of $119 million are allo-
cated primarily to economically depressed rural areas.
Open spaceAcquisition of open spaces for recreation and conservation at racts
growing public interest and government response. There are two major Federal
grant programs. As described in the previous 8eetion on the natural environment,
over half of the appropriations from the Land and Water Conservation Fund
are available to States on a matching ibasis each year. Many iStates make a share
of these funds available to local governments for purchase of small parks and
recreation areas. The States have already used the Fund to purchase thousands
of acres of recreation and conservation lands.

The other major open space grAnt program is operated by the Department
of Housing and Urban Development under title 7 of the Housing Act of 1961.
In the last 9 years, this program has spent $350 millioi in matching grants
to acquire 350,000 acres of urban land for recreation, conservation, and historic
preservation.
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The combined impact of these two grant programs has significantly increased
the land available in urban areas for recreation. Thousands of acres of urban
open space have been preserved. But Pt the same time many thousands more
were converted to residential, commerc.al, and industrial use by urban expan-
sion. Some suburban communities hay, been among the most irresponsible in
failing to provide adequate open space ; many others have found their best
efforts frustrated by soaring land costs.

Aids and Inducements to Individuals

The Federal Government over the years has loaned and granted money to
individualsamong them homeowners and farmers. These programs have had
noticeable side effects on the way the country has developed its land.
FHA-VA home mortgage programs Buyers of 17 percent of the new housing
units in the United States still choose Federally insured (FHA) and guaranteed
(VA) loans to finance their homes. These programs were first implemented on
a wide scale after World War II. Policies of low down payments and readily
available low-interest loans provided financing for millions of families who other-
wise would have been. unable to buy new homes.

At the same time, by encouraging suburban home constructiort, these programs
helped to form the concentric circles of raefal and economic separation that
persist in many metropolitan areas. Federal Housing Administration and Veter-
ans' Administration examiners have traditionally favored new homes over
restoration or renovation, and suburban communities over the urban core.
Agricultural programsFarmers aid programs of the Department of Agriculture
are a second set of significant inducements to individuals. Price support pro-
grams of the Commodity Credit Corporation are budgeted at $3.5 to $3.8 billion
per year. These funds go to keep land out of production, prop agricultural
prices, and provide farmers with loans against their crops. Each year the
Farmers Home Administration provides $775 million in direct and insured loans
for rural housing. Its Operating Loan Program furnishes $275 million annually
for short-term purchases such as feed and equipment. The Farm Ownership
Loan Program provides $225 million of direct and insured loans for the purchase
of lands to expand or establish farms. And individual erosion control projects
funded by the Agricultural Conservation Program amount to $203 million each
year.

The original purpose of this aid was to protect the family farm and to en-
courage proper practices of agricultural eonservation. Today intensive farming
and modern methods of raising livestock often strain the capabilities of our
lands and waters. Extensive use of pesticides and vast amounts of concentrated
animal wastes are just two of the changes which have had profound environ-
mental effects.
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ENVIRONMENTAL PROBLEMS do not stop at national frontiers,
or ideological barriers. Pollution in the atmosphere and

oceans taints all nations, even those benignly .:avored by geography,
climate, or natural resources. The smokestacks of one country can
polhite the air of another. Toxic effluents poured into an international
river can kill-fish in a neighboring nation and ultimately pollute inter-
national seas. EVell in Antarctica, thousrmds of miles from pehition
sources, penguins and fish contain DDT in their fat. And recent layers
of snow and ice on the white continent contain measurable amounts
of lead.

International cooperation, therefore, is necessary on many environ-
mental fronts. Sudden accidents that chaotically damage the environ-
mentsuch as oil spills from a tanker at sea--require international
cooperation bodi for prevention and for cleanup. Environmental effects
cannot be effectively treatad by unilateral action alone.

Air and water pollution, moreover, are not the only environmental
problems that have international aspects. Some world resources such
as seabed minerals and ocean fish can be wisely dealt with only by
international agreement. What nations do to clean up domestic pol-
lution can affect international commerce. The costs of pollution con-
trol can chancre the competitive position of a nation's industry. And
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how the nations regulate intern. tmnal trfinsportation and imports
to eliminate sources of pollution can also have a profound bearing
on trade. These considerations should receive increasing attention in
the context of international trade policy. In addition, nations can reap
economies and foreign policy benefits by undertaking joint research
and environmental information sharing with other nations. Studies
on pollution abatement, urbanization, population distribution, and
the use of herbicides and insecticides, undertaken, by one country, can
help others.

The National Environmental Policy Act directed all ao-e _lies of
the Federal Government to recognize the worldwide and Ion ,nge
character of environmental problems. Where consistent with the for-
eign policy of the United States, it directs the agencies to support
initiatives, resolutions, and programs designed to maximize inter-
national cooperation and prevent a decline in the quality of mankind's
environment.

PROGRAMS WORLDWIDE

The United States is already engaged in international cooperation
on environmental matters through a variety of cbannels. These include
the United Nations and its specialized agencies and other such inter-
governmental organizations as NATO, the Economic Commission for
Europe and the Organization for Economic Cooperation and Develop-
ment. It works with pongovernment organizations such as the Inter-
national Biological Program and the International Union for the
Conservation of Nature and Natural Resources. A number of en-
vironmental programs such as those discussed below are being devek
oped by international ao-encies.

The United Nations
Economic Commission for EuropeThe ECE, one of the four
regional U.N. commissions on economic and social matters, is composed
of the European members of the United Nations and the United
States. Its current activities include air and water pollution control.,
urban development, and exchanges regarding government policy prob-
lems in these fields. It is preparing a Conferepce on the Environment
in May 1971 in Prague. This conference will be a key preliminary to
the full U.N. Conference on the Environment in 197g. The ECE is
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important as a forum for international environmental cooperation
because it includes most of the major industrialized countries of the
world, East and West, in working-level discussions of environmental
problems.
liergovernmental Maritime Consultative OrganizationSince its
establishment in 1959, IMCO has encouraged an exchange of research
and information on the rapid, safe, and workable handling of oil spills
and other aspects of ocean pollution. It has already established an
international mechanism for reporting oil spills. In 1969 IMCO con-
vened major international legal conferences on marine pollution. One
proposed strengthening the 1954 Treaty on Prevention of Pollution
of the Sea by Oil. The other proposed two new conventions to permit
action to deal with damaged vessels threatening oil spills on the high
seas and to fix liability for the costs of oil spill cleanup. President
Nixon ha:: submitted these treaties to the Senate for ratification.
U.N. Educational, Scientific and Cultural Organization
UNESCO promotes scientific investigation of man-induced and nat-
ural changes in the character of the oceans. 11- -upports programs to
identify 9-ffects of waste disposal at sea and to prevent depletion or
extinction of valuable marine species because of man's activities.
UNESCO-sponsored studies of atmospheric pollution are also under-
way. In 1968, UNESCO convened the International Conference on
the Rational Use and Conservation of Resources of the Biosphere.
Out of recommendations of that conference, it is developing a long-
term, comprehensive program of research and action on environmental
problems, call.ld Man and the Biosphere.
World Health OrganizationWHO has conducted studies of coastal
pollution and is planning to lend technical guidance on coastal water
quality and on ways to prevent pollution. It is developing a world:wide
program of monitoring certain environmental conditions which di-
rectly affect health. WHO has also assisted many member countries in
carrying out field projects on waste disposal and water pollution
control.
Food and Agriculture Organization FAO is undertaking studies
on water quality criteria for fish, on pesticides and pollution, on pulp
and paper mill effluents, and on sewage effluents. Although more con-
cerned with pollution of inland waters, FAO has also turned to the
study, monitoring, and management of the sources and effects of pol-
lution on ocean fisheries. FAO also carries out ecological studies and
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surveys connected with land use, stressing increased productivity and
management of natural resources, particularly in the developing coun-
tries. FAO has programs in wildlife management, in tourist develop-
ment and protein production, in national park development, and in the
traditional agricultural and forestry areas.
World Meteorological Organization WMO has launched the World
Weather Watch to irnpro-,Te the collection of meteorological data for
forecasting and for studies of atmospheric pollutants. Basic research
is being promoted and coordinated through the Global Atmospheric

esearch Program jointly organized by WMO and the International
Council of Scientific Unions. Studies of the meteorological factors in-
volved in air pollution are being conducted by two WMO commissions.
International Atomic Energy AgencyIAEA enviromnental ac wi-
ties concentrate on pollution from radioactive substances. It draws up
regulations, conducts programs for exchanging information, and sup-
ports research projects. IAEA has published guidebooks on nuclear
safety and radioactive waste management. With the World Health
Oro-anization and UNESCO, it has set up a worldwide sampling ne
work to measure the amount of radioactivity in precipitation and is
working on techniques for measuring atmospheric and other environ-
mental radioactivity.

.N. Conference on the Human En ironmentThe United Nations
Conference on the Human Environment will convene in Stockholm
in June 1972. Although the conference agenda has not yet been ap-
proved by the General Assembly, thP,se fundamental purposes have
been agreed to :

To focus attention of governments and public opinion on the
importance and urgency of environmental problems, both in
developed and developing countries.

o To provide a forum far exchange of viaws among governments
on ways of handling environmental problems, including legisla-
tive and administrative action.
To identify environmental problems which can only, or can
best, be solved through international or regional cooperation.
To consider methods to meet the need for intensified action at
the national, regional, and international levelsespecially ways
in which the developing countries can minimize or forestall the
adverse effects of industrialization and urbanization.
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To encourage wider participation and support for the environ-
mental activities and progrnms of U.N. bodies and other inter-
national organizations and to help give them a common outlook
and direction.

A 27-member preparatory committee was formed early this year to
prepare an agenda for the conference. At its first session in March,
the committee defined three major agenda topics : population distri-
bution and its effects on the environment, management of natural re-
sources, Lnd Aivironmental pollution. The conference agenda will be
refined January 1971 session of the preparatory committee.

Other Intergovernmental Bodies

NATO Committee on Challenges of Modern Society (CCMS)An
early expression of the U.S. growing concern with environmental prob-
lems was President Nixon's address to NATO in February 1969 ond his
proposal in April 1969 for the establishment of a NATO Committee
on. the Challenges of Modern Society. This new committee is designed
to consider specific problems of the human enviromnent. It has already
underway eight pilot studies, and in five of them two or more of the
member countries collaborate. The studies are on (1) disaster assist-
ance (United States and Italy), (2) air pollution (United States, Tur-
key, and Germany), (3) road safety (United States and Germany),
(4) open-water pollution (Belgium, Portugal, Canada, and France) ,
(5) inland water pollution (Canada, France, United States, and Bel-

um) , (6) scientific Icnowledge and decision-making (Germany),
7) motivation in a modern industrial society (United Kingdom), and

(8) environment in the strategy of regional development (France).
Organization for Economic Cooperation and DevelopmentThe
OECD, an assembly of the industrialized nations of Western Europe
and North America, with Japan, has active programs on water re-
sources management, air pollution, and pesticides. It is also organizing
an environmental division which would study, among other things,
these questions :

Who should pay for the control of pollution, and who should
pay for the damage caused by pollutants that escape into the
environinent ?
What is the level of acceptable exposure to various pollutants?
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Are there levels of pollutants in the environment which, if
reached on a worldwide basis, will give rise to catastrophic
changes?

Organization of African UnityThe OAU has directed attention to
environmental problems and planning through the African Conven-
tion on the Conservation of Nature and Natural Resources, signed by
representatives of 38 African nations at the OAU Summit Meeting
in September 1968. This Convention, developed on the request ef the
OAU by the IT_TON, with cooperation by FAO and UNESCO, is based
on broad ecological principles and covers management, utilization, and
preservation of natural resources including soil, water, vegetation, and
fauna, and also includes aspects of research, education, administration,
and legislation.
Organization of American St tes- -Through the OAS the Latin
American Convention on Nature Protection and Wildlife Preserva-
ton in the Western Hemisphere was prepared in 1940, and subse-
quently ratified by the United States and 9 other American nations.
The OAS has recently updated the Convention annex lists of threa -
ened species, and is developing appropriate research programs which
bear on the articles of the convention.
Council of EuropeThis assemblage of European nations is making
a commitment to environmental quality through its development of
the European Conservation Year, initiated in January 1970. Each
participating nation has developed its own major conservation pro-
gram, and the Council serves as a point of liaison and coordination.
The programs range from _public education in pollution control to
programs of basic ecological research.

Bilateral Cooperation
The United States is cooperating bilaterally with Japan, Germany
France, the Soviet Union, and Canada in joint research and informa-
tion sharing.

With Japan the United States has arrangements for the exchange of
scientific and technological information on air pollution, water pollu-
tion, toxic microorganisms, wind and seismic damage, and undersea
technology. The United States-German program concerns coal dust,
water pollution, air pollution control, urban planning, and noise abate-
ment. The United States-Soviet Exchange Agreement covers ocean-
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ography, uruan transportation, air and water pollution, and other
environmental problems.

Cooperation between the United States and Canada on environ-
mental problems has a long history. Their joint attention is now
focused on the Great Lakes, St. Lawrence River water boundary, and
on the Arctic region. United States-Canada agreements on the Great
Lakes go back to the Boundary Waters Treaty of 1906. The Great
Lakes is the largest fresh water body in the world. Most of the popula-
tion of Canada and much of that of the United States lives near its
borders, and pollution of the Great Lakes concerns both nations. The
intergovernmental body chiefly responsible is the International Joint
Commission of the United States and Canada. The IJC has developed
an interim report on pollution of Lake Erie and other waters. On
June 23, a ministerial meeting was held in Ottawa to discuss the IJC
recommendations and future cooperation between the United States
and Canada on Great Lakes pollution. That conference agreed on a
number of specific proposals of the LTC and laid the foundations for a
working group and further ministerial meetings. A final report is
expected by the end of this year_

The Arctic region, a "last frontier" of natural resources in the
Northern Hemisphere, is an area of growing importance in United
States-Canadian consideration of environmental problems. Borderino
international waters, it is important to the development of the United
States and the North American continent in part because it affords
the shortest distance between Eurasia and North America and in part
because of its mineral resources.

The Arctic Ocean makes the United States a neighbor to five
nationsU.S.S.R., Norway, Denmark, Canada, and Iceland. Still
other nations share concern over exploration, settlement, and exploi-
tation of the Arctic region. Environmental quality there is a new
opportunity for cooperation among all these nations.

Nongovernmental Organizations

The International Council of Scientific Unions initiated the Interna-
tional Biological Priagram, a nongovernmental international scientific
researdh 'project covering the biological aspeots of the world's physical
environment. The 5-year action program started in 196'7 now involves
scientists from more than 60 countries.
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The International Union for Consei vation of Nature and Natural
Resources (ITICN) was founded in 1948. It comprises 29 nations and
several hundred nonpolitical organizations from about 80 countries and
maintains headquarters in Morges, Switzerland. The Union seeks to
initiate and promote scientifically based action to preserve the natural
environment, life forms, and resources. It works through commissions
on ecology, species survival, national parks. education, and environ-
mental policy and administration_ The ITTCN has consultative status
with the United Nations and various regional international groups.

AREAS FOR FURTHER INITIATIVE

The United States should provide increasing leadership in anviron-
mental management affairs and lend support to the efforts of other
nations and international agencies_ The Council is now identifying
new possibilities where the participation of other countries is neces-
sary or where exchange of information and experience will buttress
the environmental efforts of all nations -

Monitoring the World
The International Geophysical Year (1957-58) was a milestone in
developing new knowledge on the physical and dynamic properties
of the earth, including the composition and character of the oceans
and the atmosphere. It helped provide fimdamental baseline data
on the global environment. The International Biological Program
(IBP) is now developing a proposal for a global environmental moni-
toring system, which will oonsider ecological systems and their reac-
tion to man's management of the global environment_ Efforts are
underway to identify pollutants in the atmosphere and ocean where
critical situations may soon occur. Extensive study is required to
determine what monitoring systems are needed, their costs, and
organization.

Saving Endangered Life
The activities of man on earth have made extinct many forms of
animal life. The rate of extermination has closely followed the rate
of the world's human population growth. During recorded times the
rate of exterinination of mammals alone has accelerated from roughly
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one species each half century to one a year. About 40 percent of the
known exterminations have occurred since 1900. Various international
arrangements now seem necessary to keep the annual harvest of various
ehdangered fish and animal life within their natural reproduction
rates. There are a number of existing international treaties to do this,
particularly those concerning fisheries, but many threats to existence
continue unabated, among them the continued depletion of whale and
other marine animal populations. Other threatened species with an
international range, such as the polar bear, require tighter
international protection.

The MON has moved to preserve examples of natural environ-
ment, life forms, and resources. The United States has also initiated
legislative action to this end.

National Parks a d the World Heritage
National Parks and historic sites provide permanent protection to
the cultural, historical, scientific, and natural heritage of indiVidual
nations. There are many areas of extraordinary historic or natural
value which may be considered part of a world heritage. The, United
States, which began its National Parks programs in 1872, has devel-
oped wide experience in park planning and management. The Council
believes that the United States, drawing on this background, could
and Should give teclmical assistance to encourage other countries
take similar actions on their areas of natural and hdstoric significance.

Such technical assistance, because it is designed to foster a world
heritage, need not be limited to the countries in which the Agency for
International Development has economic development programs.
Nor need it be necessarily subject to economic criteria. The Council
recoinmends that the Department of the Interior be given such addi-
tional authority as may be necessary to enable it to extend techical
assistance in this area and in the closely allied areas of wildlife man-
agement. In carrying out such a program, it should consult with AID.

The Council further recommends that the United States undertake
an initiative through the United Nations to encourage the establish-
ment, on an international scale, of systems for the protection of the
world's unique natural and historical areas. Rapidly rising population
pressures, together with rapid and cheap transportation, make it man-
datory that the nations act quickly. Such an initiative by the United
States would be particularly appropriate in connection with the cele-
bration of our National Park centennial in 1972 and the Second World
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Conference on National Parks cosponsored by the Departiiient of the
Interior and IUCN.

Cooperation Under the Sea

Extraction of oil and natural gas from beneath the seabed is pro-
ceeding rapidly in many coastal waters, and techniques for drilling
in deeper waters are being cleveloped. Dredging or other forms of
mining the deep seabed for mineral ores may become economically
feasible.

Such exploitation of the ocean floor raises questions of rights and
ownership as well as many problems of potential damage to the ocean
enviromnent. The United Nations is aware of these matters and has
organized the U.N. Seabed Committee to make recommendations.

Unless environmental quality controls, resource conservation, and
research go hand in hand with development, the use of the ocean floor
could become another classic case of the tragedy of the commons
the single interest of each nation would run contrary -to the collective
interest of all.

President Nixon on May 23 outlined proposal for sharing the
responsibility for and the revenues from under -ea resources among all
nations, large and small, landlocked and coastal. Ho urged provisions
for adequate enviTomnental protection. The Council recommends that
an international regime, developed to manage the seabed areas beyond
the limits of national jurisdiction, include safeguards for the preven-
tion of environmental damage.

Ocean Resources

A U.N. resolution, supported by the United States, has called for
worldwide collaborative programs of oceanographic resource surveys
to extend through the decade of the 1970's. Last October, this Nation
outlined specific proposals for the International Decade of Ocean Ex-
ploration. The proposed activities address problems of worldwide con-
cern which can be solved most swiftly and economically through
multinational, cooperative efforts. They include :

Preserving the quality of the marine environment through a
better understanding of oceanic processes and living organisms ;
Lnaproving environmental forecasting to reduce hazards to life
and property ; and
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Developing a global ocean monitoring system to assist in pre-
venting harmful, irreversible manmade and natural modifica-
tions of the enviromnent.

The Environment and lnte- fi Development

International development programs, such as those supp rted by the
Agency for International Development (AID) and the World Bank,
have in tb- past primarily emphasized economic benefits without giv-
ing adequate consideration to the long-term ecological damage. In
several cases pesticides have destroyed normal biological controls. Con-
sequent increases of othF3r insect populations haves in turn, led to
further use of pesticides. Irrigation projects have led to water logging
and salination of soils, sometimes with an actual net loss of arable
land hi given regions. Some highway construction has encouraged
strip settlement with razing of forests, erosion, and destruction of
watersheds. Inadvertent ecological damage may accompany otherwise
well-intentioned development projects.

The lesson is not that international development programs should
be avoided. It is that they should be based on long-range environ-
mental factors as well as on engineering and economic factors.

The Council believes that the United States has a responsibility,
when it gives development assistance, to advise the receiving nation of
the ecological consequences of particular projects. The Council wel-
comes the steps AID has already taken in its project planning and
review process to pay special attention to environmental factors, in-
cluding research in areas where the necessary ecological information
does not exist.

The Council rezommends that the United States take initiativs,
both in international discussions and as a participating member of
various international development bodies, to gain acceptance of the
principle that development programs must include environmental con-
siderations in their planning and implementation.

Organizing Internationally
Building on the sound, already existing base of international coopera-
tion, the United States may wish to consider proposing new in -
tutional arrangements and greater specialization of existing inter-
national institutions to deal coherently and systematically with both
immediate and long-range problems of the environment. For example,
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mechanisms should be studied to draw upon the world's best talent
and technological kno*ledge for such purposes as monitoring the
oceans and atmosphere, and serving as an authoritative, impartial
center to warn of impending dangers and recommend action. Simi-
larly, regional specialized groups might focus expert attention on such
urgent problems of the less developed countries as urbanization, health,
and water supply. Whatever form ne-w initiatives take, the LTnited
States should be prepared to offer imaginative and vigorous support.
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XI

tzen arficipation

A CHORUS of concern for the environmeal is sweeping the
muntry. Private citizens, civic organiz firms, and com-

munities everywhere are organizing and speaking Their con-
cern is not tied only to their own local issues. It rea i regional,
national, and international enviromnental problems. Al embi fles pol-
lution of the earth's air and water, nois_ and waste and the threk iied
disappearance of whole species of plant and animal life. Yet the fecal
point of the citizen's concern is best seen in the environment he sees
deteriorating firsthandhis own community.

Parks have been bisected by highways, marshes drained and paved
for industrial development, streams run underground, and shade trees
ripped out of the city to make way for noisy, multilane expressways.
Until recently, the average citizen regretted the destruction of his
environment but accepted it as the necessary price of "progress." Now
he has begun to ask if this kind of progress is really desirable, whether
it can be achieved differently, and whether it is really worth the sac-
rifice of natural areas and assets.

The citizen's interest in saving and improving the enviromnent is
far from new. But in the past year or so, its center of gravity has
shifted to a total "environ.mental" concept more suitable to an urban
society. Fishermen, hunters, naturalists, and professional outdoors-
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men, joined by a handful of scientists, h kers, and birdwatchers were
the first to work for environmental causes. These early conservationists
developed the concept of wildlife sanctuaries. They convinced legis-
lators to institute hunting and fishing licenses to help pay for wildlife
protection. Often the early conservationists worked agaiast great odds
to protect scenic and wilderness resources from destruction. If it were
not for them, Yellowstone's natural geysers, the Grand Canyon, the
California redwoods, the Everglades, and many other irreplaceable
natural treasures might well have been permanently damaged.

Today the environment is a key concern of a wide variety of citi-
zens, and they bring a new set of attitudes with them. They often
speak a different language from the longtime professional conserva-
tionists, although the two are allies. Many of the newcomers are
urban ; yet they understand the intricacies of natural processes. Many
of the new "conservationists" are in their teens and twenties; yet they
tend to see urban problems as at least as important environmentally
as the preservation of natural areas and natural resources. Often they
choose more direct, active ways to express their views than traditional
conservationists.

Citizen participation in environmental protection is being cham-
pioned at the highest levels of government. In May 1969, the President
nam xl Laurance S. Rockefeller Chairman of the 15-member Citizens
Advisory Committee on Environmental Quality. The Committee's
task is to advise the President of the citizen viewpoint and to recom-
mend roles which citizen groups can play in the national environmental
effort. The committee has issued a progress report with proposals for
action on such diverse items as urban recreation, solid waste, environ-
mental education, and Federal licensing power. it has prepared a co
prehensive citizen's guide titled "Community Action for Environ-
mental Quality," giving information on programs and suggestions for
individual participation in community action.

The National Environmbntal Policy Act of 1969 notes the impor-
tance of the individual citizen's role in enhancing the quality of the
environment. The Act says "The Congress recognizes that each person
should enjoy a healthful environzlent and that each person has a
responsibility to colicribute to the pizservation and enhancement of
the environment" (title I, sec. 101 (c) ) Section 102 (e) of the act makes
available to the public the statements which all Federal agencies must
submit detailing the impacts that their recommendations or proposals
for legislation may have on the environment. Section 102 (f) requires
Federal agencies to make available to individuals advice and informa-
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tion useful in restoring, maintaining, and enhancing the quality of the
environment.

LOCAL ORGANIZATIONS

Local c:tizen groups usually form in the face of a specific threat to
the local environment. Groups have banded together to fight pollution
in Lake Erie, land filling in San Francisco Bay, smog in Los Angeles,
and the damming of the flood plains and wetlands of the Neponset
River in Boston Harbor. Citizen organizations have worked against
offensive smoke stacks in Winston Salem, N.C., and Butte, Mont.
Groups in Baltimore, Washington, and San Antonio have blocked or
changed highway development plans. Others have succeeded in keep-
ing a freeway from going through the historic Vieux Carré section of
New Orleans-

The urban environment has received special attention. In the New
York metropolitan area alone, nearly 200 organizations are mobilized
to deal with the environment. One, the Open Space Institute, which
grew out of the temporary Open Space Action Committee, seeks to
save natural lands and waters within the New York region from fur-
ther development or subdivision. In Los Angeles, the Watts Labor and
Community Action Committee has developed an urban recreation pro-
gram to help develop "pocket parks" and to conduct cleonup cam-
paigns. Local chapters of national organizations have often helped
attract citizen .attention to local environmental concerns.

THE CONSERVATION CiLirIMISSIONS OF
rrilv NORTII A ST.

The grow h of local conservation commissions in the Northeast, par-
ticularly in New England, has strengthened the citizen's hand in en-
vironmental decisiomnaking. This movement may point to more effec-
tive citizen participation in other areas of the country as well. The
conservation comJnission is a mechanism of local government for pro-
moting direct civic involvement in setting and achieving local environ-
mental goals. A commission typically consists of five to nine citizen
members appointed by the mayor, city council, or other governing bod-
of the community.
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Ths commission movement began in Massachusetts where it fits
easily inLo the active local govermnental tradition of the New England
town meeting. Since the passage in 1957 of the enabling act, 276 towns
and cities of the Commonwealth, representing nearly 80 percent of all
its towns and cities and two-thirds of its land areas, have started
conservation commissions. Through State and Federal matching funds,
Massachusetts communities are now able to acquire and protect valu-
able land. The 101 commissions in Connecticut, representing about 60
percent of the State's communities, cooperate with the public schools
to build educational parks. About 70 percent of municipal governments
in Rhode Island have conservation commissions. In Maine, despite
problems with the initial enabling law, many coastal communities have
established conservation commissions which citizens hope will save
sections of the Maine coast from inappropriate industrial development
and attendant pollution. In 1968, a year after passage of enabling
legislation, more than 50 New Jersey communities had commissions
at work ; 75 are at work now ; 100 are expected to exist befort, the end
of 1970.

By mid-1970, variations on the Massachusetts model wcre operating
in about 600 local jurisdictions in the seven coastal States from Maine
to New Jersey.

REGIONAL AND STATEWIDE ACTIVITY:
THE CONSERVATION COUNCILS

Local and regional citizen or,anizations hav united into State
and regional conservation councils, or "organizations of organizations."
A ,central council gives the varied local member organizations a com-
mon meeting ground and also acts as a clearinghouse of information
about action at the State level for censtituent organizations.

More than 34 Stahn have at least o: le conservation council. At least
six States have two, and Michigan has four. The number of constituent
member organizations within any one council usually ranges from 20
to 60, w h three councils having over 100 member organizations.

The councils have set for themselves a, variety of goals and functions.
Some stress education and the dissemination of information to mem-
bers and the general public. Others have developed legislative pro-
grams and plans for political action, and a few have hired lobbyists to
present their point of view to State lecrislators. Some have sought tax
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exempt status but the majority have not, preferring to retain the
potential of influencing _environmental legislation.

Most of these councils rely heavily on services contributed by mem-
ber organizations and volunteers, including local college students. Some
councils have academic and technical consultants who provide engi-
neering and scientific counsel and services. Income for most councils
comes from membership dues. A small part of their income, perhaps
10 percent, comes from contributions and gifts. Membership organiza-
tions sometimes include business firms and associations and civic
organizations. In some instances, charitable foundations provide
financial backing for councils with the proper tax status.

A few regional citizen councils place more reliance on geographic
than political boundaries. Their activity may center on a regional en-
vironmental problem, such as the pollution of a river which passes
through several States, or on a particular natural phenomenon, such
as the Grand Canyon or the highlands of West Virginia. The Potomac
Basin Center, for instance, is concerned with the Potomac River, which
is bounded by four States and the District of Columbia.

The strength of the regional council concept is illustrated by the
Rocky Mountain Center on Er vironment (ROMCOE). This council
focuses on the Rocky Mountains, which span eight States, a vast area
with common climatic, economic, cultural, and historic characteristics.
ROMCOE thus serves citizens with common environmental problems
and interests.

NATIONAL ENVIRONMENTAL AND CONSERVATION
ORGANIZATIONS

Over a dozen organizations with large memberships of citizens from
all parts of the Nation exist to inform, guide, or represent their mem-
bers in a wide variety of environmental and conservation matters.
These include the National Wildlife Federation, the National Audu-
bon Society, the Izaak Walton League of America, The National Rec-
reation and Park Association, and Sierra Club, the National Parks
Association, and the Wilderness Society. Another dozen or
more with similar goals have memberships mostly of professionals
in recreation or conservation fields. Other national organizations
with broad imterests the League of Women Voters, the National
Association of Counties, the Garden Club of America, the United
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Auto Workers and the AFL-CIOcarry on substantial national
environmental programs. Newer organizations, such as Friends
of the Earth and Zero Population Growth, seek direct, active involve-
ment in environmental controversies. Students are seeking a national
voice in the enviromnent through several action organizations.

Some national organizations have changed their traditional modes
of cp.tration and expanded their level of activity on environmental
issues. They seek members who take active roles in local environmental
contreversies. Some organizations have separated their political and
educational programs into two distinct but related entities for tax pur-
poses for instance, Friends of the Earth and the John Muir Insti-
tute; the League of Women Voters and the League of Women Voters
Education Fund ; and the Sierra Club and the Sierra Club Foundation.

The newer organizations, and several of the older ones, launch pub-
licity campaigns to attract attention to environmental problems. The
attention which Sierra Club books, exhibits, and newspaper advertise-
ments attract has helped to more than double the club's membership in
21/2 yearsfrom 40,000 members in 1968 to nearly 100,000 today. The
Sierra Club, which was founded in 1892 by John Muir, has evolved
from a western outing club with few public environmental programs
to an active organization that provides vigorous leadership in pro-
tecting natural places and processes, including recourse to the courts.
Friends of the Earth, founded in 1969, a new organization attempthig
to influence legislation on a wide range of interests, also has brought
several legal actions.

The Wilderness Society, in addition to providing national lead-
ership, has concentrated on training local leaders, who then assume
major local responsibility for identifying wilderness areas and orga-
nizing campaigns to set them aside and protect them through legisla-
tion. By training leaders, the Wilderness Society is able to decentralize
its efforts and rely upon the large numbers of citizens across the coun-
try who are willing to give substantial amounts of time to help add to
the extensive National Wilderness System contemplated by the Wilder-
ness Act of 1964. Many other groups also rely on effective and active
local chapters which assume a good deal of autonomy.

The Conservation Foundation, a non-profit research, education, and
information organization, has brought together professionals and
citizen leaders for conferences to explore such subjects as as environ-
mental la w and the ecological effects of foreign assistance programs.

The United Auto Workers have started a pilot air and water pollu-
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tion prevention project in the "downriver" area of Wayne County,
Mich., for families of Detroit factory workers. The AFLCIO has
joined in a number of efforts, including the "Citizen's Crusade for
Clean Water," and has published a number of essays for union leader-
ship on various environmental problems.

April 22, 1970, was Earth Day, nationwide. Organized by students,
it was a day of lectures, meetings, teach-ins, and a variety of other
events that drew an estimated 20 million citizens across the Nation.
A staff of 25 students and hundreds of volunteers worked in Wash-
ington for 6 months to coordinate an Environmental Teach-in on
Earth Day, which eventually involved an estimated 2,000 campuses,
10,000 high schools, and 2,000 communities nationwide. Colleges invited
speakers representing government, industry, and educational institu-
tions to discuss their responsibilities to the en vironment. In response
to frequent exhortations to "work within the system," many activities
were politically or institutionally oriented one university group
planned a full summer program examining congressional voting rec-
ords on environmental issues; students in the Boston area collected
8,000 signatures on a petition supporting an environmental "bill
of rights."

Environmental Action, a coordinating student organization now
continues activities that grew out of Earth Day. It publishes a bi-
weekly newsletter, has issued a paperback book, "Earth Day : The
Beginning," and has organized regional conferences so that Earth Day
participants can evaluate the April 22 activities and plan future
action.

The Department of the Interior's Task Force on Environmental
Education and Youth Activities has helped establish a new national
student organizationStudent Council on Pollution and Environment
(SCOPE). Through SCOPE's regional councils, student representa-
tives make recommendations on policy, programs, and practices and
act as an early warning system for environmental problems. Although
only recently organized. SCOPE has already held two national meet-
inns and convened several regional sessions.

Land Protection Through Private Purchases and Trusts
Private land trusts, regional groups, national conservation organiza-
tions and universities have for many years preserved areas of great
scenic and natural value. The Nature Conservancy is the major private
land-acquiring orcranization. It has about 20,000 citizen members and
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has protected over 400 separate areas in more than 40 Statesa total
of just under 190,000 acres. The Conservancy's program is growing
rapidly ; it acquired 40,000 acres in 1969 and another 40,000 in the
first half of 1970. Since its founding in 1950, the Conservancy has
grown from a loosely knit., meagerly financed, nonprofit group to a
large organization. It relies on the expert advice of scientists and
ontdoorsmen in purchasing land or setting up land trusts involving
thousands of acres and millions of dollars. Many of the areas saved
would have been lost to private development if the Nature Conservancy
had not intervened.

The Conservancy still owns and manages about one-third of the
areas it has saved. It makes these areas available for public enjoyment
or scientific research consistent with the preservation of the natural
resource. Land which the Conservancy acquires is often conveyed to
institutions, agencies, and sometimes the Federal Government. The
Conservancy carefully writes provisions into the contracts to insure
that the areas conveyed can never be used for purposes other than
preservation. "Reverter" clauses provide that the land be returned to
the Conservancy if commercial development or other incompatible
use-s occur.

Ducks Unlimited, a non-profit organization of approximately 40,000
members, has helped to acquire and rehabilitate significant amounts
of wetlands on the Canadian prairiebreeding grounds thus helping to
improve conditions for our North American waterfowl.

Citizen Groups in the Courts
Environmental organizations have begun to try to protect the environ-
ment through the courts. Redress through the judicial system, a
relatively new tactic for citizens trying to restore the environment,
has been encouraged by a series of recent Federal court cases which
have held that citizens' groups now have the right to appear in court
to seek legal remedies. Major cases include challenges to the sale of
DDT, to the oil pipeline now proposed for arctic Alaska, to timbering
in wilderness areas in Colorado, Michigan, and West Virgirda, and to
a proposed power generation station and a proposed freeway along the
Hudson River.

Citizen's actions are also being brought to preserve open space and
wilderness, to challenge highway route locations, and to abate various
pollutants, including auto exhausts, factory effluents, pesticides, and
municipal sewage. Actions are also being brought to secure full public
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hearings from admiristrative agencies or simply to get administrative
agencies to move more rapidly and effectively and to keep the envi.ron-
ment in mind in projected activities. In two recent cases involving
DDT, citizens obtained court orders which required the Federal Gov-
ernment to act immediately to prohibit the sale of DDT or to give
detailed reasons why the pesticide should remain on the market.

Suits initiated by citizens have begun to cite the National Environ-
mental Policy Act of 1969, and its requirement for environmental
impact statements, as noted earlier in this report (chapter II). The
Act has already been cited in at least 16 cases and in 6 adininistrative
hearings. In a Federal district court in Texas, a citizens' group cited
the act to challenge successfully a Farmers Home Administration loan
for the construction of a golf course in a nesting area of an endangered
species of bird. In the Federal District Court for the District of Colum-
bia, citizens successfully cited the Act in enjoining Federal permission
to build a haul road across the Arctic tundra of Alaska in connection
with the construction of an oil pipeline. Many other actions, not always
by citizens' groups, rely on the protective language of the National
Environment Policy Act.

Several public interest law firms specializing in environmental law
recently have joined the limited number of private practitioners
previously at work on environmental problems. Some large law firms
donate part of their time and legal talents for work on envlironmental
and urban problems. The Enviromnental Defense Fund and the Nat-
ural Resources Defense Council provide legal assistance when needed
on behalf of environmental protection. Both the Americam Bar Associ-
ation and the American Trial Lawyers Association have established
committees to follow the growing interest of the bar in the development
of environmental law. Environmental organizations have been formed
at more than 50 law schools. And the Council on Environmental Qual-
ity has named a special advisory group of attorneys to advise it on legal
issues.

Other Professional Responses
Besides lawyers, a number of other professionals find that their train-
ing is in demand by citizens' groups seeking expertise in solving
complex environmental problems. Ecologists and other scientists from
univers y faculties are in constant demand to advise or give expert
testimony. Landscape architects and urban plaimers have design skills
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that are now being used to do a better job of building in harmony
with the environment. The American Institute of Architects hasestab-
lished design concept ceams that utilize varied design skills for crea-
tive solutions to specific local problems.

National Environmental coalttions
Occasionally national enviromnental organizations will join other
interested citizens to form a temporary, nationwide coalition to take
a position or an action on an important environmental issue. One
coalition of diverse citizen groups and conservation organizations
formed to protect the Florida Kverglades from changes in its water
level and from the construction of a jetport nearby. Another coalition
mounted a successful effort against the Timber Supply Bill of 1970,
which would have permitted more extensive logging in National For-
ests. Still another, the Citizen's Crusade for Clean Water urged Con-
gress to appropriate a larger amount than first planned for the
construction of sewage treatment facilities.

The Natural Resources Council of America has, since 1949) pro-
vided many of the functions of a permanent national conservation
coalition. It has concentrated, however, on coordinating pending legis-
lation and administrative programs and on assisting member organi-
zations in finding reliable sources of scientific information about re-
sources. The Council has provided a basis for improving mutual
understanding among member organizations of each other's objectives.

The coalitions show the ability of civic organizations to launch suc-
cessful environmental campaigns. They also show that the common
interests of a wide variety of conservation, environmental, and other
civic organizations are much greater than their differences.
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onmentat e tca _t on

n. rr BEGAN to dawn on people that the environment was
worsening, that blight was creeping across our land, that

the air was polluted and the waters running with waste, one of the first
questioning glances was toward education. Our educrtional systems
were caught off guard by the decline in environmental quality. They
were no more ready to cope with the decay than any other part of
society. Now in the face of the challenge the systems must be broad-
ened to include new perceptions of environmental education.

What do we mean by "environmental education" ? Nobody is cer-
tain. It has never been adequately defined. Education at least should
help the student understand how the natural world works, not just its
parts, but the relationships of one to another. He must appreciate
not only man's dependence on and contribution to ecosystems, but the
ways and degrees by which modern man alters them. As history can-
not be adequately seen just as a series of acts, dates, battles, and names,
but as the fabric of our past in relationship to our present, so environ-
ment cannot be seen but as a web of relationships.

This need not necessarily mean that ecology should replace any par-
ticular course of study or that education should be devoted entirely to
ecology. But it does mean that there is a need for interdisciplinary edu-
cation to cope with the interrelated nature of the environnwnt. It is
dear that man does not know enough about the environment around
him and what he is doing to it.
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He has been a sorcerer's apprentice. He has loosed forces he only
partly understands and can only partly cope with. It is not enough
that experts knowand even they know precious littlebut it is man-
datory that the people who must live in the environment learn more
about the -Forces that now mo ve in sometimes dangerous ways upon it.
Environmental education therefore is a key to making this a livable
world.

That means, at the minimum, a fuller understanding of how the
natural world works and how man is changing it. A better idea of how
our economic systems and political institutions influence the choices
that set off chain reactions within our environment, and a shift in
personal values to make us willing to pay the price of controlling pol-
lution, will both be necessary.

The Coumeil is not ready yet to suggest how these needs must be
woven into America's educational system. The picture is beset with
too many conflicting, but legitimate, positions. The- should be
thoroughly debated.

Environmental education is not only onservation education." Nor
is it only the sum of the antipollution concerns that have recently
captured public imagination. An "environmentally literate" individ-
ual is one who understands that he is part of a system composed of
people, culture, and his physical iand natural surroundings. He knows
that man's acts can change his relationships to this system. He appre-
ciates the human ability in some degree to control, preserve, and
destroy the environment. He accepts responsibility for the condition
of his environment. But that does not mean that he knows what to do
about it.

A mere scientific study of earth's life support systems is inadequate.
1 Environmental decisions are also based on economic and political

ctors, social pressures, and cultural values. Many Americans live
most of their lives in cities. So it is essential that environmental educa-
tion be relevant to them. That means that it must stress social and
behavioral sciences. It should deal with what the student's environ-
ment is and might be. More colleges must begin to weave environ-
mental content into science, technology, law, government, and educa-
tion courses. And for the long run, perhaps more important than any
of these actions, pre-school, elementary, and secondp,ry school students
must be exposed to environmental learning. That exposure involves
curriculum development, teacher training, and organizational reform
of a type and on a scale that do not now exist.
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EDUCATION THAT CANNOT WAIT

Intelligent environmental action, however, cannot await the emer-
gence of a new generation whose environmental literacy is the prod-
uct of education from kindergarten through 12th grade and beyond.
Therefore, major attempts are underway to educate and motivate the
present adult population, primarily through the mass media and
community projects, focusing on local problems.

During the past year every broadcasting network and major news-
paper and magazine has written on environmental problems. To
assure a sustained educational effort through the media, the U.S. Office
of Education, Department of Health, Education, and Welfare
awarded funds to the Corporation for Public Broadcasting to establish
an Environment Center. The center will provide television programs
and radio materials designed to increase public awareness of environ-
mental problems. It will help prepare -leathers for environmental
education and train others for careers in environmental management
industries.

Environment-oriented education projects are appearing in greater
numbers in schools and communities throughout the country. The
examples that follow illustrate the diversity of these programs but
should not necessarily be considered models.

Oak Ridge Associated Universities (ORAU) , in Tennessee, plans
to develop several mobile environmental laboratories in 40-foot tractor-
trailers manned by trained teacher-demonstrators. These laboratories
will set up in supermarket parking lots and near museums and other
public places throughout the Nation. Mobile environmental educa-
tion classroomsslightly smaller vans to circulate among schools--
will operate continually out of ORAU throughout the school year.
The mobile labs and classrooms will stress dramatic demonstrations of
some of the more subtle problems of environmental contamination and
what can be done to improve environmental quality.

Historically, private organizations such as the Sierra Club, the Izaak
Walton League, the Conservation Foundation, the National Audubon
Soci y, the American Forestry Association, the National Wildlife
Federation, the National Recreation and Park Assocation, the Wilder-
ness Society, and the Massachusetts Audubqn Society have led in prod-
ding public environmental awareness. Museums and parks have been
regular staging grounds for special education programs. These and
other groups should continue to be enlisted in the environmental edu-
cation efforts of schools, colleges, and communities.
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Higher Environmental Education
New forms of instruction have evolved in several colleges and uni-
versities to broaden understanding of the enviromnent and human
relationships to it. These have ranged from injecting environmental
concepts into traditional subject areas to establishing whole institu-
tions that are multidisciplinary or problem-solving in orientation and
approach. Heavy emphasis also has been placed on learning through
direct observatien and participation.

Environmental law is a rapidly developing field of education from
the high school level through the law schools and into the practicing
law institutes. Some law schools are adding environmental law to their
curriculums and are making it the subject of advanced seminars.
Environmental litigation, new and proposed legislation, law review
articles, and other materials on the subject are spurring bar associ-
ations to form environmental law committees and to hold institutes
for their members. Environmental law courses which involve students
in litigation are also of growing interest in adult education and citizen
study and action groups.

New courses dealing with man and his environment are being estab-
lished in collages and universities throughout the country, and old
courses are being remodeled to emphasize man's relation to the world
in which he lives. Some of the courses bear familiar namesas Ecol-
ogy 1 or Biology 101. But many carry more intriguing titles : Biology
and Society, Social Responsibility of Scientists, History of Environ-
mental Perception, and Social Impact of the Biological Sciences.

In 1969, the University of Wisconsin at Green Bay started a full
academic program focused on ecology. In recognition that environ-
mental education cuts across conventional boundaries of academic
disciplines, the four colleges within the university complex are orga-
nized around themes rather than disciplines. The central themes are
environmental sciences, community sciences, human biology, and crea-
tive communication.

Innovation in the Schools
At the elementary and secondary levels, the trend is toward weaving
new material into established courses and using the environment itself
and community resources to teach youngsters what they need to know.

In South Carolina a State-sponsored, 6-year project has produced
eight curriculum guides for teachers, grades 1-12, in sc ience, social
studies, home economics, and outdoor education. The guides consist
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of over 400 lessons w1.-..ch any teacher can use to introduce, develop, and
expand environmental concepts.

The National Park Service's National Environmental Kducation
Development (NEED) program, partially funded by the National
Park Foundation, tries to relate the individual child to his own en-
vironment through a simple set of five basic ecological principles.
The NEED program has produced teacher guides and student ma-
terials for grades 3 to 8 and eventually will cover kindergarten through
12th grade. Each lesson involves development of a major ecological
theme, the perception of how the principle works, and its meaning to
the individual. Pivotal to the use of the NEED materials is the de-
velopment by the National Park Service of National Environmental
Study Areas (NESA) . The NESA program is a nationwide, environ-
mental education, joint endeavor with local communities. It uses
NEED materials together with the regular school curricula to de-
velop an awareness and understanding of the total environment, the
student's relationship to it, and a sense of responsibility for it. NESA's
may be natural, historical, or cultural. The majority of them even-
tually will probably be located within or close to urban areas. The
NEED program emphasizes the idea that environment is everything
and everywhere and, that urban environs are proper places for its study.
But the field tripe which are a part of the NEED program give many
city-bound school children their first taste of another environment
as well.

New York City's Center for Urban Education has launched Plan-
ning for Change, a civic action program that involves upper elemen-
tary-grade children in environmental improvement projects. The Con-
servation and Environmental Science Center at Brown's Mills, N.J., is
operated by a consortium of more than 60 school districts. Established
with Elementary and Secondary Education Act, title III, funds from
the U.S. Office of Education, it has developed curriculum guides and
college-sponsored courses. It also aims to produce new material for
environmental education in urban, suburban, rural, and marine set-
tings. The center also conducts 1-day field study programs and week-
long resident programs.

The Audubon Naturalist Society and the Logan Community School
in the District of Columbia together developed a continuing program
on environmental awareness and ecological concepts for fifth and sixth
graders. That program takes a natural area to compare and contrast
with the urban environment. The Philadelphia Parkway Program, a

225



year-round experimental high school project, uses the total city en-
vironment as the classroom and the life of the city as the curriculum.
This model has recently been adopted by the city of CLicago. Wash-
ington, D.C., and San Francisco have developed similar projects
scheduled to begin this fall.

National conservation and environmental organizations conduct
myriad educational efforts aimed at both the classroom and the public.
The Conservation Foundation has produced educational films. And it
publishes the monthly "CF Letter," a roundup of environmental issues.
The National Wildlife Federation issues "Conservation News" and
puts out educational materials under its "Ranger Rick" program.
The National Audubon Society runs ecological workshops for school
teachers. And in consort with the New York City Schools, it has
launched a study series titled "A Place to Live" for fourth, fifth and
sixth grade students living in an urban environment.

Several national organizations keep close track of what the Federal
Government is doing in the environmental area. The Natural Re-
sources Council of America puts out "Legislative News Service" and
"Executive News Service!' The Sierra Club publishes a bulletin of
current information on events in Washington.

Conferences and workshops are becoming commonp;ace. The Na-
tional Recreation and Park Association is teaching park interpretation
to park guidesfrom the point of view of public understanding and
involvement. The Conservation Foundation has ct ,.clucted, and the
League of Women Voters Education Fund plans to conduct, air qual-
ity workshops to help local leaders assess air quality standards pro-
posed in their States. These workshops have been cosponsored by a
battery of civic, health, and religious organizations, many of them
new to environmental forums.

Each of the national goals outlined in the National Environmental
Policy Act has an educational component from which specific environ-
mental educational policies can be derived. Eventually these national
goals must be translated into regional, State, community, and local
environmental education objectives.

The responSibility for environmental renewal and restored ecologi-
cal balance is a task for the total society. If the goal of improved en-
vironmental quality is to be reached, the bulk of the population must
improve its understanding of the ecological system and how man's
actions affect it.
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RAINING ENVIRONMENTAL MANPOWER

Equipping the Nation for intelli ent and effective environmental
management will require specific skills. As we begin to solve the most
immediate environmental problems, manpower training efforts must
be vastly accelerated. Government and private groups in the next
decade, will spend billions of dollars for physical facilities. Plants,
laboratories, and research stations dealing with the environment are
now understaffed, and projections show that this personnel shortage
will worsen. Technicians will be needed, in far greater numbers than
are now being trained, to cope with problems of water supply, waste
water treatment, solid waste management, and air pollution control.

Efforts are underway to train additional technicians, particularly
the disadvantaged, with emphasis on moving them quickly into the job
stream. There is need for new programs to train technicians who
have fundamental technical skills and can easily adapt to constantly
emerging job categories. It may be possible, for example, to modi
coordinate, or merge some of the present specialized technician Pro-
grams into broader environmental technician programs. Conanm-
nity and junior colleges are especially suited to provide innovative
training for environmental technicians.

The most urgent future environmental manpower need is for waste
water treatment plant operators and technicians. The Federal Water
Quality Administration (FWQA) estimates that jobs for 28,000 new
waste water treatment plant operators and technicians will open up
over the next 5 years. And 36,500 operators and techmicians must be
retrained to higher skills. FWQA-assisted projects trained 981 oper-
ators in 15 States and in Puerto Rico in 1969. Approximately 2,800
operators in 30 States will be trained during 1970. FWQA also is
working with the Department of Defense to attract returning service-
men to the pollution control field through DOD's "Project Transi-
tion." A pilot program will train approximately. 300 servicemen as
treatment operators.

FWQA also manages a program of grants and fellowships for
training professional and scientific manpower. Training grants in
1970 will support 693 trainees, most of whom are working toward
master's degrees. Research fellowships are also awarded in work
toward Ph. D. degrees. Approximately 100 students are supportp,d
each year in this way. Finally, FWQA provides special short-term
courses more than 50 coursesjust last year, reaching some 1,300
persons.
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To meet some of the most critical immediate manpower needs, the
Department of Health, Education, and Welfare (HEW) and the
Department of Labor are helping to set up special pre-admit com-
munity college programs and postsecondary technical school programs
on the environment. Manpower Development and Training Act
(MDTA) funds have been earmarked for these programs which will
train disadvantaged youths for careers as environmental technicians.
HEW's Office of Education has committed MDTA funds for work-
shops to help community colleges and local vocational and technical
schools develop curriculum and projects for environmental manpower
training. The Office of Education and the Department of Labor are
recruiting disadvantaged, unemployed young adults 'and enrolling
them in the special community college programs.

HEW's Environmental Health Service (EHS) is considering an
environmental manpower planning system. Work on the proposal is
underway now in concert with several other Federal agencies the
Environmental Control Administration and the National Air Pollu-
tion Control Administration, both of EHS ; the Federal Water Qual-
ity Administ-ation in the Department of the Interior ; the Depart-
ment of Housing and Urban Development ; the National Science
Foundation ; and the Department of Transportation. The proposed
system will lay a comnaon framework for evaluating and stimulating
efforts of the several agencies as they relate to State, local, and private
sector planning.

EHS will develop a "Dictionary of Occupational Definitions and
a "Guide to the Development of Staffing Patterns and Manning
Charts." Other steps are : development of national estimates of envi-
ronmental manpower supply, vacancies, needs, and production ; collec-
tion of data on staffing levels necessary to attain a determined level
of environmental quality ; and production of workable models for pre-
dicting manpower demand and supply.

Public Health Service agencies support a mix of environmental edu-
cation programs in colleges and universities and conduct an array of
technical short courses and seminars for community leaders. The pro-
grams aim to prepare specialists and generalists for prevention and
control of environmental hazards and for research in environmental
sciences.

The National Air Pollution Control Administration is developing
manpower regionally. It envisions 12 centers in or near major metro-
politan areas. At each site a university consortium will be developed
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to improve the quality and quantity of training and research. The
consortia will expand the involvement of the participating universities
in air pollution control by deepening- their interrelationships in co-
operative research and curriculum development.
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rr Ms REPORT has looked closely at particular environmental
problems. It has 100ked at what is being done now to com-

bat them. And it has looked at what might be done in the days, months,
and years ahead. The agenda for urgent action is long. Much has
already been done, but much more must still he done with current
management tools wielded by existing institutions. Moreover, the pace
of change in programs underway promises, over the next few years,
to brake even further what has seemed a headlong careening toward
environmental decay.

The pressing need for tomorrow is to know much more than we do
today. We lack scientific data about how natural forces work on our
environment and how pollutants alter our natural world. We iack
experience in innovating solutions. We lack tools to tell us whether
our environment is improving or deteriorating. And most of all, we
lack an agreed upon basic concept from which to look at environmental
problems and then to solve them-
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NEEDEDA CONCEPTUAL FRAMEWORK

A problem is said to exist when our view of what conditions are
does not square with our view of what they should be. Problems, in
short, are products of our values. People agreefor example, that a
river should not be polluted. And when they see that it is, water pol-
lution becomes a problem. But some of the values dealt with in this
report are not unanimously agreed upon. The chapter on land use is
critical of urban sprawl ; yet many Americans choose to live in dwell-
ings which abet such sprawl. This uncertainty about what values are
relevant to environmental questions and how widely or strongly they
are held throws up a major obstacle to conceiving environmental prob-
lems. How much value do Americans place on the natural environ-
ment as against the man-made environment of cities? How much do
people value esthetics? Do they agree about what is esthetically desir-
able? These and a host of similar questions must be raised when try-
ine- to align priorities for coping with environmental decline.

Our ignorance of the interrelationship of separate pollution prob-
lems is a handicap in devising control strategies. Is pollution directly
related to population or to land use or to resources? If so, how
deed, does it do any good to talk about pollution in general, or must
we deal with a series of particular pollution problemsradiation,
pesticides, solid waste ? A systems approach is needed, but what kind
of system? The pollution system, the materials and resources use sys-
tem, the land use system, the water resources or atmospheric system?
In this report the Council has suggested tentative answers to some of
these questions. But much more thought is necessary before we can be
confident that we have the intellectual tools necessary to delineate ac-
curately the problems and long-range strategies for action.

Experience will help resolve some of the conceptual problems. We
already know what problems are most pressing. Clearly we need
stronger institutions and financing. We need to examine alternative
approaches to pollution control. We need better monitoring and re-
search. And we need to establish priorities and comprehensive
policies.
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NEEDEDSTRONGER INSTITUTIONS

Most of the burden for dealing with environmental problems falls to
governments at all levels. And the Nation's ability to strengthen
these institutions is central tz) the struggle for environmental qual-
ity. To make them stronger, fundamental changes are necessary at
Federal, State, and local levels of government. Chapter II of this re-
-port treats in detail the President's proposed improvements in the Fed-
eral Government for better environmental policy development and
lanagement Although these changes will not be the final answer,

they do lay the base for a comprehensive and coordinated Federal
attack on environmental problems.

States play a key role in environmental management because of
their geographic scope and broad legal powers. Many have reorgan-
ized to focus comprehensively on environmental problems. Many are
helping municipalities build sewage treatment plants ; some are plan-
ning statewide treatment authorities to construct and operate plants.
And California has led the Nation in trying to curb automobile air
pollution since the 1950's. In land use control many States are carving
out larger responsibilities for land use decisions of regional scope.

In many respects local government, of all the levels, most needs
institutional improvement. It has suffered from fragmentation, from
skyrocketing demands and costs for public services, and from gen-
erally inelastic tax sources. The financial burden of environmental
improvement staggers local governments. Most of the costs of water
pollution control, both capital and operating expenses, come from
their budgets. In some cities, efforts to deal with combined sewer over-
flows raise almost insuperable financial and technical hardships. Solid
waste disposal is a major expense for most local governments, and
the costs grow as disposal techniques are upgraded, as land grows
scarcer, and as wages spiral. On top of its financial headaches, local
government is caught in a tangled web of overlapping and con-
flicting jurisdictions that hamstring solutions to land use and air
pollution.

Existing institutions must be made better and, in some cases, new
institutions created to deal with the environment. Occasionally more
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funds, personnel, and public support are all that is necessary. Other
cases call for a more fundamental restructuring. This may mean
ext ,nding geographic coverage and operational capabilities. Air and
water pollution, for example, do not respect political boundaries, so
institutions covering entire watersheds or airsheds may be necessary
to cope with them. Important aspects of land use planning, review,
and control may need to be shifted to regional or State levels as the
only way to tie land use needs together over wide areas. And new forms
of bind use criteria may be necessary to reverse the current myopia of
local government zoning.

Many environmental problems cross not only local, state, and re-
gional boundaries, but international boundaries as well. Control of
pollation of the seas and the atmosphere requires new forms of inter-
national cooperationfor monitoring, research, and regulation.

NEEDEDFINANCIAL REFORM

Financing for environmental quality is in need of dramatic over-
haul. Liquid and solid waste collection and disposal by local govern-
ments represent an indispensible servicenot unlike electricity and
water. Yet rarely do the users of these services, industry and home-
owners, bear the full costs of operation and amortization. Rather,
financially beleaguered local governments subsidize these services.
The current method of financing, therefore, is not only inequitable;
it encourages a greater accumulation of waste by industries be-
cause they do not bear the full costs of disposal. It deprives local
governments of needed funds to operate and maintain waste disposal
facilities properly. In short, it contributes to the sorry performance
of facilities in the United States in treating sewage and disposing of
solid wastes. If future demands for environmental improvement are
to be funded adequately, better methods of financing must be
developed.

NEEDED POLLUTION CONTROL CUR

This report discusses many tools for curbing pollution. Most have
been regulatory. For centuries authority to regulate has been wielded
to a limited extentmore broadly by the middle of the 20th centu
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But there is considerable debate whether regulation represents the
best course of action. Economic incentives have won increasing sup-
port as a pollution control weapon. Charges or taxes on the volume
of pollutantssay, 10 cents a pound on oxygen-demanding ma-
terialare another lever that might spur industry to reduce wastes.
The charge system, some say, would not only be more economic but
also more effective compared to the traditionally cumbersome en-
forcement process.

In this report the Council urges stricter and more systematic en-
torcement of air and water standards. That cannot be done, however,
without better monitoring and dataas well as clear-cut, enforce-
ment policies that will leave no doubt of responsibilities on the part of
the private sector.

The Council believes that economic incentives offer promise, es-
pecially if backed up by regulatory power. It believes that they should
be selectively demonstrated. And it believes that effluent or emission
charges should be evaluated as a supplementary method of stimulating
abatement measures.

NEEDED MONITORING AND RESEARCH

Effective strategy for national environmental quality requires a
foundation of information on the current status of the environment,
on changes and trends in its condition, and on what these changes mean
to man. Without such information, we gan only react to environmental
problems after they become serious enough for us to see. But we can-
not develop a long-term strategy to prevent them, to anticipate them,
and to deal with them before they become serious. For example, we
became aware of the mercury problem only after it had become critical
in some areas and had probably done environmental damage. Yet
we still do not know the extent or significance of that damage. Our
attack on the problem can now be but a cure or a cleanup. It has al-
ready happened. However, if we had possessed an adequate environ-
mental early warning system, we would have been able to anticipate
mercury pollution and take early action to stop it at its sources.

We do not know what low-level exposure to most pollutants does
to man's health over the long term. Nor do we know how people react
to changes in their environment. The challenge to the social sciences
is to develop entirely new gauges to measure environmenLal stress.
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What do crowo';ng, urban noise, and automation do to man ? These
are critical quesidons. We do not understand enough about the inter-
actions of different environmental forces such -as urbanization, land
use, and pollution. We do not even understand many of the natural
processes that play critical roles in environmental well being--such
as changes in world climate.

To obtain such information, a comprehensive program is required.
It involves nationwide.environmental monitoring, collection, analysis,
andfinally effective use of the information. In the case of some
pollution, such monitoring should be international.

The first step is to identify the environmental parametersthings in
the environment which are or should be measured. These range from
substances such as DDT, sulfur dioxide, and lead to percentages of
open space in the cities, visitor use of parks, and survival of species.
Once identified, the parameters must be monitoredmeasured on a
regular, repeated, continuing basis. In this way, baselines of the
present status can be determined and changes from that base detected.

Environmental indices can be developed from these data. Indices are
data aggregated to provide a picture of some aspect of environmental
qualityfor example, the quality of air as it affects human health.
They are not unlike the cost of living index by which economists
measure the status of the economy and by which housewives measure
their budgets. Some environmental indicesand the parameters on
which they are basedare easily identified and measured. For exam-
ple, conditions that clearly affect human health in air or drinking
water can be easily detected. Other indices and parameters are based
on vahie judgments and are much more difficult to deal with. The
quality of National Parks and scenic beauty are examples. To develop
indices, the information from monitoring must be collected, trans-
lated into a usable form, and Lnalyzed. Good indices do two im-
portant things. They inform the general public of the quality of the
environment, and they inform filo government and other decision-
makers who can take action. Good indices show the current environ-
mental quality on a national or local scale and whether this condition
is improving or degrading.

At present no nationwide environmental monitoring and informa-
tion system exists. Federal, State, and local agencies now c,ollect a
variety of data. Many of these data, however, are obtained for limited
program purposes or for scientific understanding. They are fragmen-
tary and not comparable on a nationwide basis. Although it may be
possible to use some of these in the comprehensive system which is
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needed, at present they do not provide the type of information or
coverage necessary to evaluate the condition of the Nation's environ-
ment or to chart changes in itq quality and trace their causes.

Therefore, a major national objective must be to develop a compre-
hensive nationwide system of environmental monitoring, information,
and analysis. The Council has initiated a study of the nature and re-
quirements for the early development of such a system. However, even
after we have developed a system, we must then have additional
knowledge to enable us to understand and interpret the data we get.
We are not yet in a position to understand the significance of the moni-
toring results to man and to natural systems. More research is needed
on how the environmental systems operate and on the impact of man
on the environment and its impact on him. Consequently, augmenting
such research must take a high national priority.

NEEDED A SYSTEM FOR PRIORITIES

It is difficult, given the current state of environmental knowledge,
to set long-term priorities for the future. Relevant measures of envi-
ronmental quality are often not available or, if available, are inade-
quate. These difficulties are compounded by great regional differences.
For the present we can use our limited current data to identify press-
ing problems for immediate attention. In the future, the difficult task
of deciding the Nation's environmental priorities, however, must be
faced. Resources for combating environmental blight and decay are
limited. Choices will have to be made on which problems have first
claim on these resources. Four main criteria should determine this
priority

The intrinsic importance of the problemsthe harm caused by
failing to solve them.
The rate at which the problems are going to increase in g-
nitude and intensity over the next few years
The irreversibility of the damage if immediate action is not
taken
The measure of the benefits to society compared to the cost of
taking action.

The process of setting priorities is difficult. There is deep conflict
over which problems are most important. And the inertia of on-going
activities is a major obstacle. There are conflicts between the needs of
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industry and the needs of the environment. And the public yearning
for more .7,onveniences clashes often with the best interests of the
ecology. Nor will the priorities of the Federal Government always
coincide with those of State and local governments. The Federal
priorities will be broad and national. States and localities, how-
ever, will often give higher priority to other aspects of environmental
quality. As long as these other levels of government at least meet
nationad standards, the imposition of higher standards in some areas
is welcome. Whatever the divergences, diligent application of pri-
orities will be necessary to make any real progress toward a high qual-
ity environment.

NEEDED COMPREHENSIVE POLICIES

As priorities are developed, policies must be devised to translate
them into action. These policies may consist of a mix of activities
aimed at a particular goal. Dealing with many environmental prob-
lems will require a battery of economic incentives, regulations,
reseaa-ch, and assistance programs. In some areas, policies cannot be
developed until more information is available. In other areas, they can
and should be developed now.

For example, the need for a national energy policy is clear. As the
demand for power increases rapidly, new power facilities have to be
built. Power plants will pollute the air with oxides of sulfur and nitro-
gen, the water with heat, and the landscape with mammoth towers and
obtrusive power lines.

This environmental harm cannot be wholly averted now, but it can
be limited. For the short term, the design and siting of power gen-
erating facilities and transmission lines must be better planned and
controlled. But for the longer run, a national energy policy should be
developed. It would require a comprehensive analysis of energy
resources and actual needs. It would provide for wise use of fuels,
both conserving them for the future and lessening environmental
damage. For example, wider use of nuclear fuel, natural gas, or low
sulfur coal and oil would lower sulfur oxide levels in critical areas.

As national transportation policies are shaped, air pollution is one
among several critical environmental factors that must be considered.
Although air pollution can be abated by enforcing emission standards,
control devices for individual vehicles and other technolooical solu-
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tions may not be enough in the long run to keep air pollution from
worsening as population and the number of automobiles continue
to hicrease in the cities. One part of a transportation policy should be
the continued examination of alternative means of curbing auto
emissions, such as the development and use of systems combining the
flexibility of the individual automobile with the speed of modern
mass transportation.

Control over land use, a critical need of the seventies, is lodged for
the most part in local governments. And often local solutions are
piecemeal and haphazard. The local property tax favors the single-
family residence on a large lot over types of housing less wasteful of
land. Planning often fails to take into account the impact of develop-
ment on the natural surroundings and often is not heeded by local
governments. All these factors together lead to a series of I cal zoning
decisions and regulatory action that perpetuate urban sprawl.

The State role in land use control has traditionally been small
because most of the authority has been delegated to local governments.
And direct Federal control over local land use is smaller still. How-
ever, the Federal Government can influence how land is used through
planning and capital grants. Tinder existing programs the Federal
Government, by its actions, could spur more modern land use meth-
ods. It could encourage cluster zoning and timed development. It
could identify natural areas for preservation and encourage channel-
incr of future growth in more rational patterns.

The problems of land use are complicated and diffuse. And the
challenge is to center all the capabilities of all levels of government
in a coordinated attack on them. The problems and the challenge to-
gether argue for a national land use policy.

Population growth and economic growth are potential wellsprings
of environmental decay. They increase the demands upon limited
natural resources. The U.S. population will continue to grow for the
next few decades. But environmental quality is difficult to achieve if
population growth continues. The President has appointed a com-
mission on Population Growth and the American Future, headed by
John D. Rockefeller III, which will explore the policy, implications
of future population growth.

The development of knowledge will doubtless indicate marty new
treas in which national policies are appropriate. And as these policies
are developed, specific programs for implementation must then be
formulated.
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CONCLUSIONS

The year 1970 represents a pivotal year in our battle for a clean
environment. The Nation is committing resources at all levels of gov-
ernment and in the private sector. Public support is at an all-time
high. And. the President's proposal. for consolidation of anti-pollution
programs, coupled with the Council's policy advisory and coordi-
nating role, provide an opportunity to look at environmental quality
in new ways.

This report emphasizes the need to move aggressively now to deal
with problems that can be dealt with within existing knowledge and
by existing institutions. For the long term, we need much more knowl-
edge of values ; the scope and nature of environmental problems ;
status and trends in the environment ; the workings of natural proc-
esses ; and the effects of pollutants on man, animals, vegetation, and
materials. As we gain this knowledge, we will need to develop the
institutions and financing mechanisms, the priorities, the policies, and
finally, the programs for implementation. Without such a systematic
approach, the current piecemeal, unrelated efforts will achieve only
partial and unsatisfactory progress in meeting environmental prob-
lems of tomorrow.

This report emphasizes that changes _41 one part of the environment
inevitably trigger changes in other parts. These complex interactions
of environmental processes must be looked at as a whole. While keep-
ing in mind the indivisibility of the environment and its intricate in-
terrelationships, it is also necessary that some segments be treated
separately when attacking environmental decay. Water pollution
caused by a specific source may affect an entire ecosystem. But enforce-
ment action must be taken against the particular source, not against
the ecosystem. The major portion of this report has dealt separately
with interrelated environmental problems, but only because of the
inadenuac.; of our current framework for considering the environment
and the need to focus attention on particular problem areas.

The National Environmental Policy Act of 1969 clearly stresses
the necessity of approaching environmental problems as totality.
The act requires that Federal decision making incorporate environ-
mental values along with technical and economic values ; that both
short- and long-term effects be given careful consideration ; and that
irreversible actions and commitments be carefully weighed.
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National environmen al goals must be developed and pursued in
the realization that the human environment is global in nature, and
that international cooperation must be a principal ingredient to effec-
tive environmental management.

All levels of government should function in two distinct ways : With-
in their geographic scope and needs, they must consider and plan for
the environment as an interrelated system. But at the same time they
must make specific decisions and take specific actions to remedy en-
vironmental problems. These two levels apply to action by individual
citizen:3 and private institutions as well. Our view of the environment
and its value is changing and will continue to change. But these changes
have effect only as they relate to specific choices by local communities,
by particular industries, and by individuals. People in the end shape
the environment. If a better environment is passed down to future gen-
erations, it will be because of the values and actions of people all of
ustoday.
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APPENDIX A

The Na ional Environmental Policy Act of 1969, Public Law
91-190, January 1, 1970

AN ACT To establish a national policy for the environment, to provide for the
establishi :Int of a Council on Environmental Quality, and for other purposes

Be it enacted by the Senate and House of Representatives of the
United State8 of America in Congress assembled, That this Act may
be cited as the "National Environmental Policy Act of 1969".

PURPOSE

SEC. 2. The purposes of this Act are: To declare a national policy
which rill encourage productive and enjoyable harmony between man
and his environment ; to promote efforts which will prevent or elimi-
nate damage to the environment and biosphere and stimulate the health

and welfare of man; to enrich the understanding of the ecological sys-
tems and natural resources important to the Nation ; and to establish

a Council on Environmental Quality.
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TITLE I

DECLARATION OF NATIONAL E MENTAL POLICY

SEC. 101. a) The Congress, recognizing the profound impact of
man's activity on the interrelations of all components of the natural
environment, particularly the profound influences of population
growth, high-density urbanization, industrial expansion, resource ex-
ploitation, and new and expanding technological advances and recog-
nizing further the critical importance of restoring and maintaining
environmental quality to the overall welfare and development of man,
declares that it is the continuing policy of the Feder. i Government, in
cooperation with State and local governments, and other concerned
public and private organizations, to use all practicable means and
measures, including financial and technical assistance, in a manner cal-
culated to foster and promote the general welfare, to create and main-
tain conditions under which man and nature can exist in productive
harmony, and fulfill the social, economic, and other requirements of
present and future generations of Americans.

(b) In order to carry out the policy set forth in this Act, i+ is the
continuing responsibility of the Federal Government to use all prac-
ticable means, consistent with other essential considerations of national
policy, to improve and coordinate Federal plans, functions, programs,
and resources to the end that the Nation may

( 1) fulfill the responsibilities of each generation as trustee of
the environment for succeeding generations ;

(2) assure for all Americans safe, healthful, productive, and
esthetically and culturally pleasing surr,3undhigs ;

( attain the widest range of beneficial uses of the environ-
ment w Ithout degradation, risk to health or safety, or other unde-
sirable and unintended consequences ;

(4) preserve important historic, cultnral, and natural aspects
of our national heritage, and maintain, wherever possible, an en-
vironment which supports diversity, and variety of individual
choice;

(5) achieve a balance between population and resource use
which will permit high standards of livincf and a wide sharing of
life's amenities ; and

(6) enhance the quality of ienewable resources and approach
the maximum attainable recycling of depletable resources.
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(c) The Congress recognizes that each person should enjoy a health-
ful environment and that each person has a responsibility to contribute
to the preservation and enhancement of the environnient.

SEC. 102. The Congress authorizes and directs that, to the fullest
extent possible : (1) the policies, regulations, and public laws of the
United States shall be interpreted and administered in accordance
with the policies set forth in this Act, and (2) all agencies of the
Federal Government shall

(A) utilize a systematic, interdisciplinary approach which will
insure the integrated use of the natural and social sciences and
the environmental design arts in planning and in decisionmaking
which may have an impact on man's environment ;

(B) identify and develop methods and procedures, in con-
sultation with the Council on Environmental Quality established
by title 11 of this Act, which will insure i hat presently unquanti-
fied environmental amenities and values may be given appropriate
consideration in decisionmaking along with economic and tech-
nical considerations ;

(C) include in every recommendation or report on proposals
for legislation and other major Federal actions significantly
affecting the quality of the human environment, a detailed state-
ment by the responsible official on

( ) the environmental impact of the proposed action,
(n ) any adverse environmental effects w; iich cannot be

avoided should the proposal be implemented,
(iii ) alternatives to the proposed action,
(iv) the relationship between local short-term uses of

man's environment and the maintenance and enhancement of
loner-term productivity, and

any irreversible and irretrievable commitments of re-
sources which would be involved in the proposed action
should it be implemented.

Prior to making any detailed statement, the responsible Federal
official shall consult with and obtain the comments of any Fed-
eral agency which has jurisdiction by law or special expertise with
respect to any environmental impact involved. Copies of such
statement and the comments and views of the appropriate Federal,
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State, and local agencies, which are authorized to develop and en-
force environmental standards, shall be made available to the
President, the Council on Environmental Quality and to the pub-
lic as provided by section 552 of title 5, United States Code, and
shall accompany the proposal through the existing agency review
processes;

(D) study, develop, and describe appropriate alternatives to
recommended courses of action in any proposal which involves
unresolved conflicts concerning alternative uses of available
resources ;

(E) recognize the worldwide and long-range cha acter of en-
vironmental problems and, where consistent with the foreign
policy of the United States, lend approp-riate support to rani tia-
fives, resolutions, and programs designed to maximize inter-
national cooperation in anticipating and preventing a decline in
the quality of mankind's world environment ;

(F) make available to States, counties, municipalities, institu-
tions, and individuals, advice and information useful in restoring,
maintaining, and enhancing the quality of the environment ;

(G) initiate and utilize ecological information in the planning
and development of resource-oriented projects ; and

(H) assist the Council on Environmental Quality established
by title II of this Act.

SEC. 103. All agencies of the Federal Government shall review their
present statutory authority, administrative regulations, and current
policies and procedures for the purpose of determining whether there
are any deficiencies or inconsistencies therein which prohibit full com-
pliance with the purposes and provisions of this Act and shall propose
to the President not later than July 1, 1971, such measures as may be
necessary to bring their authority and policies into conformity with

e intent, purposes, and procedures set forth in this Act.
SEC. 104. Nothing in section 102 or 103 shall in any way affect the

specific statutory obligations of any Federal agency (1) to comply
with criteria or standards of environmental quality, (2) to coordinate
or consult with any other Federal or State agency, or (3) to act, or
refrain from acting contingent upon the recommendations or certifi-
cation of any other Federal or State agency.

SEC. 105. The policies and goals set forth in this Act are supplemen-
tary to those set forth in existing authorizations of Federal agencies.
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TITLE II

COU CIL ON ENVIRONMENTAL QUALITY

SEC. 201. The President shall transmit to the Congress annually
beginning July 1, 1970, an Environmental Quality Report (hereir_
after referred to as the "report") which shall set forth (1) the status
and condition of the major natural, manmade, or altered environ-
mental classes of the Nation, including, but not limited to, he air,
the aquatic, including marine, estuarine, and fresh water, and the
terrestrial environment, including, but not limited to, the forest, dry-
land, wetland, range, urban, suburban, and rural environment; (2)
current and foreseeable trends in the quality, management and utiliza-
tion of such environments and the effects of those trends on the social,
economic, and other requirements of the Nation ; (3) the adequacy of
available natural resources for fulfilling human and econom'c -equire-
ments of the Nation in the light of expected population pressm ; (4)
a review " the programs and activities (including regulatory ac-
tivities) of the Federal Government, the State and local governments,
and nongovernmental entities or individuals, with particular reference
to their effect on the environment and on the conservation, develop-
ment and utilization of natural resources; and (5) a program for
remedying the deficir.leies of existing programs and activities to-
gether with recommendations for legislation.

SEC. 2o2. There is created in the Exemtive Office of the President
a Council on Environmental Quality (hereinafter referred to as the
"Council"). The Council shall be composed of three members who shall
be appointed by the President to serve at his pleasure, by and with
the advice and consent of the Senate. The President shall designate
one of the members of the Council to serve as Chairman. Each mem-
ber shall be a person who, as a result of his training, experience, and
attainments, is exceptionally well qualified to analyze and interpret
environmental trends and information of all kinds ; to appraise pro-
grams and activities of the Federal Government in the light of the
policy set forth in title I of this Act ; to be conscious of and responsive
to the scientific, economic, social, esthetic, and cultural needs and in-
terests of the Nation ; and to formulate and recommend national
policies to promote the improvement of the quality of the environment.

SEC. 203. The Council may employ such officers and employees as
may be necessary to carry out its functions under this Act. In addition,
the Council may employ and fix the compensation of such experts and
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consultants as may be necessary for the carrying out of its functions
under this Act, in accordance with section 3109 of title 5, United States
Code but without regard to the last sentence thereof) .

SEG. 204. It shall be the duty and function of the Council
(1) to assist and advise the President in the preparation of the

Environmental Quality Report required by section 201 ;
(2) to gather timely and authoritative information concerning

the conditions and trends in ths quality of the environment both
current and prospective, to analyze and interpret such informa-
tion for the purpose of determining whether such conditions and
trends are interfering, or are likely to interfere, with the achieve-
ment of the policy set forth in title I of this Act, and to compile
and submit to the President studies relating to such conlitions
and trends ;

(3) to revic w and appraise the various programs and activities
of the Federal Government in the light of the policy set forth in
title I of this Act for the purpose of determining the extent to
which such programs and activities are contributing to the
achievement of such policy, n d to make recommendations to the
President with respect thereto ;

(4) to develop and r,eommend to the A resident national poli-
cies to foster and promote the improvement of environmental
quality to meet the conservation, social, economic, health, and
other requirements and goals of the Nation ;

(5) to coiAuct investigations, studies, surveys, research and
analyses relating to ecological systems and environmental quality ;

(6) to document and define changes in the natural environment,
including the plant and animal systems, and to accumulate neces-
sary data and other information for a continuing analysis of these
changes or trends and an interpretation of their underlying
causes ;

(7) to report at least once each year to Lhe President on the
state and condition of the environment ; and

(8) to make and furnish such studies, reports thereon, and
recommendations with respect to matters of policy and legiq'
tion as the President may request.

SEG. 25. In exercising its powers, functions, and dufic under this
Acu, the Council shall

(1) consult with the Citizens' Advisory Committee on Environ-
mental Quality established by Executive Order numbered 11472,
dated May 29, 1969, and with sucb lepresentatives of science,
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industry, agriculture, labor, conservation o ganizations, State
and local governments and other grt--lps, as it deems advisable ;

and
(2) utilize, to the fulle-t extent possible, the services, facilities,

and information (including statistical information) of public and
private agencies and organizations, and. individuals, in order that
duplication of effort and expense may be avoided, thus assuring
that the Council's activities will not unnecessarily overlap or con-
flict with similar activities authorized by law and performed by
established ao-encies.

SEc. 206. Members of the Council shall serve full time and the
Cliairman of the Council shall be compensated at the rate provided
for Level II of the Executive Schedule Pay Rates (5 U.S.C. 5313).
The other members of the Council shall be compensated at the rate
provided for Level IV of the Executive Schedule Pay Rates (5
U.S.C. 5315).

SEC- 207. There are authori7-d to be appropriated to carry out the
provisions of this Act not to exceed t'i;00,000 for fiscal year 1970,
$700,000 for fiscal year 1971, and $1,000,000 for each fiscal year
thereafter.

Approved January 1, 1970.
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APPENDIX B

Excerpts From President Nixon's State of the Union Address
January 22, 1970

I now turn to a subject which, next to our desire for peace, may
well become, the major concern of the American peLple in the decade
of the seventies.

In the next ten years we shall increase our wealth by fifty percent.
The profound question isdoes this mean that we will be fifty per-
cent richer in a real sense, fifty percent better off, fifty percent
happier ?

Or, does it mean that in the year 1980 the President standing in this
place will look back on a decade in which seventy percent of our people
lived in metropolitan areas choked by traffic, suffocated by smog, poi-
soned by water, deafened by noise and terrorized by crime ?

These are not the great questions that concern world leaders at
summit conferences. But people do not live at the summit. They live
in the foothills of everyday experience. It is time for us all to concern
ourselves with the way real people live in real life.

The grer t question of the seventies is, shall we surrender to our
surroundings, or shall we make our peace with nature and begin to
make reparations for the damage we have done to our air, our land
and our water ?

Restoring nature to its natural state is a cause beyond party and
beyond factions. It has become a common cause of all the people of
America. It is a ca of particular concern to yotmg Americans
because they more than we will reap the grim consequences of our
failure to act on pi ograms which are needed now if we are to prevent
disaster later.
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Clean air, clean water, open spacas these should once again be the
birthright of every American. If we act now they can be.

We still think of air as free. But clean air is not, and neither is
clean water. The price tag on pollution control is high. Through our
Seal, of past carelessness we incurred a debt to nature, and now that
debt is being called.

The program I shall propose to Congress will be the most compre-
hensive and costly program in this field ever in the nation's history.

It is not just a program for the next year. A year's plan in this field
is no plan at all. This is a time to look ahead not a year, but five or
ten years--whatever time is required to do the job.

I shall propose to this Congress a ten billion dollar nation-wide
clean waters program to put modern municipal waste treatment plants
in every place in America where they are needed to make our waters
clean again, and to do it now.

We have the industrial capacity, if we begin now, to build them all
within five years. This program will get them built within five years.

As our cities and suburbs relentlessly expand, those priceless open
spaces needed for recreation areas accessible to their people are swal-
lowed upoften forever. -Unless we preserve these spaces while they
are still available, we will have none to preserve. Therefore, I shall
propose innovative fir mcing methods for purchasing open space and
park lands, now, before they are lost to us.

The automobile is our worst polluter of the air. Adequate control
requires further advances in engine design and fuel composition. We
shall intensify our research, set increasingly strict standards and
strengthen enforcement procedures--and we shall do it now.

We no longer can afford to consider air and water common property,
free to be. abused by anyone without regard to the consequences. In-

ead, we s1ild begin now to treat them as scarce resources, which we
are no more iree to contaminate than we are free to throw garbage in
our neighbor's yard. This requires comprehensive new regulations. It
also requires that, to the extent possible, the price of goods should be
made to include the costs of producing and disposing of rhem without
damage to thi. environment.

The argument is increasingly heard that a fundamental contradic-
tion has arisen between economic growth and the quality of life, so
that to have one we must forsake the other.

The answer is not to abandon growth, but to redirect it. For ex-
ample, we should turn toward ending congestion and eliminating smog

251



the same reservoir of inve tive genius that created them in the first
place.

Continued vigorous economic growth provides us with the means to
enrich life itself and to enhance our planet as a place hospitable to
man.

Each individual must enlist if this fight is to be won.
It has been said that no matter how many national parks and his-

torical monuments we buy and develop, the truly significant environ-
ment for each of us is that in which we spend eighty percent of our
time- that is, our homes, our places of work and the streets over
which we pass.

Street litter, rundown parking strips and yards, dilapidated fences,
broken windows, smoking automobiles, dingy working places, all
should be the object of our fresh view.

We have been much too tolerant of our surroundings and too willing
to leave it to others to clean up our environment. It is time for those
who make massive demands on society to make some minimal demands
on themselves. Each of us must resolve that each day he will leave his
home, his property and the public places of his city or town a little
cleaner, a little better, a little more pleasant for himself and those
around him.

With the help of people we can do anything. Without their help we
can do nothing. In this spirit, together, we can reclaim our land for
ours and generations to come.

Between now and the year 2000, over one-hundred-million children
will be born in the United States. Where they grow upand how
will, more than any one thing, measure the quality of American life
in these years ahead.

This should be f) warning to us.
For the past thirty years our population has also been geowing and

shifting. The result is exemplified in the vast areas of rural America
emptying out of people and of promisea third of our counties lost
population in the 1960s.

The violent and decayed central cities of our great metropolitan
complexes are tbe most conspicuous area of failure in American life.

I propose that before these problems become insoluble, the nation
develop a national growth policy. Our purpose will be to find those
means by which Federal, state and local government can influence the
course of urban settlement and growth so as positively to affect the
quality of American life.
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In the future, decisions as to where to build -tigh ays, locate air-
ports, acquire land or sell land should be made with a clear objective
of aiding a balanced growth.

In particular, the Federal government must be in a position to assist
in the building of new cities and the rebuilding of old ones.

At the same time, we will carry our concern with the quality of life
in America to the farm as well as the suburb, to the village as well as
the city. What rural America most needs is a new kind of assistance.
It needs to be dealt with, not as a separate nation, but as part of an
overall growth policy for all America. We must create a new rural
environment that will not only stem the migration to urban centers
but reverse it.

If we seize our growth as a challenge, we can make the 1970s an
historic period when by conscious choice we transformed our land
into what we want it to become.

America, which has pioneered in the new abundance, and in the new
technology, is called upon today to pioneer in Alleeting the concerns
which have followed in their wakein turning the wonders of science
to the service of man.



APPENDIX C

The President's Message on the Environment,
February 10, 1970

To the Congress of the United States :

Like those in the last century who tilled a plot of land to exhaustion
and then moved on to another, we in this century have too casually
and too long abused our natural environment. The time has come
when we can wait no longer to repair the damage already done, and
to establish new criteria to guide us in the future.

The fight against pollution, however, is not a search for villains.
For the most part, the damage done to our environment has not been
the work of evil men, nor has it been the inevitable by-product either
of advancing technology or of growing population. It results not so
much from choices made, as from choices neglected : not from malign
intention, but from failure to take into account the full consequences
of our actions.

Quite inadvertently, by ignoring environmental costs we have given
an economic advantage to the careless polluter over his more con-
scientious rival. While adopting laws prohibiting injury to person or
property, we have freely allowed injury to our shared surroundings.
Conditioned by an expanding frontier, we came only late to a recog-
nition of how precious and how vulnerable our resources of land,
water and air really are.

The tasks that need doing require money, resolve and ingenuity
and they are too big to be done by government alone. They call for
fundamentally new philosophies of land, air and water use, for stricter
regulation, for expanded government action, for greater citizen in-
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volvement, and for new programs to ensure that government, industry
and individuals all are called on to do their share of the job and to
pay their share of the cost.

Because the many aspects of environmental quality are closely
interwoven, to consider each in isolation would be unwise. Therefore,
I am today outlining a comprehensive, 37-point program, embracing
23 major legislative proposals and 14 new measures being taken by
administrative action or Executive Order in five major categories :

Water pollution control.
_ ir pollution control.

Solid- waste management.
Parklands and public recreation.
Organizing for action.

As we deepen our understanding of complex ecological processes1
as we improve our technologies and institutions and learn from ex-
perience, much more will be possible. But these 37 measures represent
actions we can take ii0w, and that can move us dramatically forward
toward what has become an urgent common goal of all Americans :
the rescue of our natural habitat as a place both habitable and
hospitable to man.

WATER POLLUTION

Water pollution has three principal sources: municipal, industrial
and agricultural wastes. All three must eventually be controlled if we
are to restore the purity of our lakes and rivers.

Of these three, the most troublesome to control are those from
agricultural sources : animal wastes, eroded soil, fertilizers and pesti-
cides. Some of these are nature's own pollutions. The Missouri River
was kn,iwn as "Big Muddy" long before towns and industries were
built nn its banks. But many of the same techniques of pest control,
livestock feeding, irrigation and soil fertilization that have made
American agriculture so abundantly productive have also caused
serious water pollution.

Effective control will take time, and will require action on many
fronts : modified agricultural practices, greater care in the disposal of
animal wastes, better soil conservation methods, new kinds of ferti-
lizers, new chemical pesticides and more widespread use of natural
pest control techniques. A number of such actions are already under-
way. We have taken action to phase out the use of DDT and other
hard pesticides. We have begun to place controls on wastes from
concentrated animal feed-lots. We need programs of intensified
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research, both public and private, to develop new methods of reducing
agricultural pollution while maintaining productivity. I have asked
The Council on Environmental Quality to press forward in this area.
Meanwhile, however, we have the technology and the resources to
proceed wow on a program of swift clean-up of pollution from the
most acutely damao-ing sources : municipal and industrial waste.

MUNICIPAL WASTES

As long as we have the means to do something about it, there is
no good reason why municipal pollution of our waters should be
allowed to persist unchecked.

In the four years since the Clean Waters Restoration Act of 1966
was pasAed, we have failed to keep our promises to ourselves : Federal
approliriations for constructing municipal treatment plants have
totaled only about one-third of authorizations. Municipalities them-
selves have faced increasing difficulty in selling bonds to finance
their share of the construction costs. Given the saturated condition
of today's municipal bond markets, if a clean-up program is to work
it hes to provide the means by which municipalities can finance their
share of the cost even as we increase Federal expenditures.

The best current estimate is that it will take a total capital invest-
ment of about $10 billion over a five-year period to provide the
municipal waste treatment plants and interceptor lines needed to
meet our national water quality standards. This figure is based on a
recently-completed nationwide survey of the deficiencies of present
facilities, plus projections of additional needs that will have developed
by then----to accommodate the normal annual increase in the volume
of wastes, and to replace equipment that can be expected to wear out
or become obsolete in the interim.

This will provide every community that needs it with secondary
waste treatment, and also special, additional treatment in areas of
special need, including communities on the Great Lakes. We have the
industrial capacity to do the job in five years if we begin now.

To meet this construction schedule, I propose a two-part program
of Federal assistance:

propose a Clean Waters Act with $4 billion to be authorized
iirtmediateZy, for Fiscal 1971, to cover th.e full Federal share of
the total $10 billion cost on a matching fund basis. This would
be allocated at a rate of $1 billion a year for the next fo u7 years,
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with, a rea8sessment in 1973 of needs for 1975 subsequent
years.

By thus assuring communities of full Federal sipport, we can en-
able planning to begin now for all needed facilities and construction
to proceed at an accelerated rate.

I propose creation of a new Environmental Fina cing Authority,
to ensure that every municipality in the country has an opportu-
nity to sell its waste treatment plaint construction bonds.

The condition of the municipal bond market is such that, in 1969,
509 issues totaling $2.9 billion proved unsalable. If a municipality
cannot sell waste treatment plant construction bonds, EFA will buy
them and will sell its own bonds on the taxable market. Thus, con-
struction of pollution control facilities will depend not on a com-
munity's credit rating, but on its waste disposal needs.

Providing money is important, but equally important is where and
how the money is spent. A river cannot be polluted on its left bank and
clean on its right. In a given waterway, abating some of the pollution
is often little better than doing nothing at all, and money spent on such
partial efforts is often largely wasted. Present grant allocation for-
mulasthose in the 1966 Acthave pr vented the spending of funds
where they could produce the greatest results in terms of clean water.
Too little attention has been given to seeing that investments in
specific waste treatment plants have been matched by other munic-
ipalities and industries on the same waterway. Many plants have
been poorly designed and inefficiently operated. Some municipalities
have offered free treatment to local industries, then not treated their
wastes sufficiently to prevent pollution.

To ensure that the new funds are well invested, five major reforms
are needed. One requires legislation : the other four will be achieved
by administrative action.

I propose that the present, rigid allocation formula be revised, so
that special emphasis can be given to areas where facilities are
most needed and where the greatest improvements in water qual-
ity will result.

Under existing authority, the Secretary of the Interior will in-
s itute four major reforms :

Federally assisted treatment plants will be required to meet pre-
scribed design, operation and maintenance standards, and to be
operated only by State-certified operators.
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iicipalties receiviing Federal assistance in eons truction ants
be required to impose reasonable users' fees on industrial

users su cient to meet the costs of tri *-)g industrial wastes.
--Development of comprehensive river Zn plans will be required

at an early date, to ensure that Federally assisted treatment
plants will in fact contribute to e ective clean-up of entire river
basin systems. Collection of existing data on pollution sources
and development of effluent inventories will permit systems ap-
proaches to pollution control.
Wherever feasible. communiz ies be strongly encouraged to
cooperate in the construction of large regional trea ment facili-
ties, which provide economies of scale and give more efficient and
m.9re thorough waste treatment.

INDVSTRIAL POLIAJTION

Some industries discharge their wastes into municipal systems ;
others discharge them directly into lakes and rivers. Obviously, unlesq
we curb industrial as well as municipal pollution our waters will
never be clean.

Industry itself has recognized the problem, and many industrial
firms are making vigorous efforts to control their water-borne wastes.
But strict standards and strict enforcement are nevertheless neces-
sarynot only to ensure compliance, but also in fairness to those
who have voluntarily assumed the often costly burden while their
competitors have not. Good neighbors should not be placed at a com-
petitive disadvantage because of their good neighborliness.

Under existing law, standards for water pollution control often are
established in only the most general and insufficient terms : for exam-
ple, by requiring all affected industries to install secondary treat-
ment facilities. This approach takes little account of such crucial
variables as the volume and toxicity of the wastes actually being
discharged, or the capacity of a particular body of water to absorb
wastes without becoming polluted. Even more important, it provides
a poor basis for enforcement : with no effluent standard by which to
measure, it is difficult to prove in court that standards are being
violated.

The present fragmenting of jurisdictions also has hindered compre-
hensive efforts. At present, Federal jurisdiction generally extends only
to interstate waters. One result has been that as stricter State-Federal
standards have been imposed, pollution has actually increased in
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some other watersin underground aquifers and the oceans. As con-
trols over interstate waters are tightened, polluting industries will
be increasingly tempted to locate on intrastate lakes and riverswith
a consequently increased threat to those waterways-----uniess they too
are brought under the same strictures.

I propose that we take an entirely new approach: one which con-
certs Federal, State and private efforts, which provides for effective
nationwide enforcement, and which rests on a simple but profoundly
significant principle : that the nation's waterways belong to us all,
and that neither a municipality nor an industry should be allowed to
discharge wastes into those waterways beyond their capacity co
absorb the wastes without becoming polluted.

Specifically, I propose a seven-point program of measures we should
adopt now to enforce control of water pollution from industrial and
municipal wastes, and to crive the States more effective backing in
their own efforts.

I propose that Sta Federal water quality standards be amended
to impose precise effl#uent requirements on all industrial and
municipal sources. These should be imposed on an expeditious
tim,etable, with the limit for each based on a fair allocation of the
total capacity of the waterway to absorb the user's particular
kind of waste without becoming polluted.
I propose that 'violation of established effluent requirements be
considered sufficient cause for court action.

I propose that the Secretary of the Interior be alio.wed to proceed
more swiftly in his enforcement actions, and that he be given new
legal weapons including subpoena and discovery power.

I propose that failwre to meet established water quality standards
or implementation schedules be made subject to court-imposed

s of up to $10,000 per day.
opose that the Secretary of tht, Interior be authort d to seek

"mamediate injwnctive relief in emergency situations in which
severe water pollution comtitutes an imminent danger to health
or threatem irreversible damage to water quality.

I propose that the Federal pollutian-control program be extended
to include all naivi g able waters,both inter- and i'intrastate, all inter-
state grownd waters, the United States' portion of bowndary wa-
ters, and waters of the C ontiguows Zone.

I propose that Federal operating grants to State pollution control
enforeemrent agencies be tripled over the next five yearsfrom $10

lion now to $30 million an fiscal year 1975to assist them in
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nweting the new responi1
orcement will place upon, t

Am POLlUTION CONTROL

mid ccv panded

Air is our most vital resource, and its pollution is our most serious
environmental problem. Existing technology for the control of air
pollution is less advanced than that for controlling water pollution,
but there is a great deal we can do within the limits of existin tech-
nologyand more we can do to spur technological advance.

Most air pollution is produced by the burning of fuels. About half
is produced by motor vehicles.

MOTOR VEMOLES

The Federal Government be an regulating automobile emissions
of carbon monoxide and hydrocarbons with the 1968 model year.
Standards for 19170 model cars have been made significantly tighter.
This year, for the first time, emissions from new buses and heavy-
duty trucks have also been brought under Federal regulation.

In future years, emission levels can and must be brought much
lower.

The Secretary of Health, Education and Welfare i8 today pub-
?slang a notice of new, consklerably more stringent motor vehicle
emission standards he intends to issue for 1973 and 1975 models
itnaLding control of nitr9gen oxides by 1973 and of particulate
emissions by 1975.

These new standards represent our best present estimate of the
lowest emission levels attainable by those years.

Effective control requires new legislation to correct two key de-
ficiencies in the present law :

(a) Testing procedures.---Under present law, only manufac-
turers' prototype vehicles are tested for compliance with emission
standards, and even this is voluntary rather than mandatory.

I propose legislation requiring that representative samplrs
of actual production 'vehicles be tested throughout the model
year-

260



(b) Fuel com-position and additives.-----1SThat goes into a car's
fuel has a major effect on what come out of its exhaust, and also
on what kinds of pollution-control devices can effectively be
employed. Federal standards for what comes out of a car's ennine
should be accompanied by standards for what goes into it.

I propose legislation authorizing the Sec;-eta7y of Health,
Edu,cation and Welfare to regulate fuel composition and
additives_

With these changes, we can drastically reduce pollution from motor
vehicles in the years just ahead. But in making and keeping our peace
with nature, to plan only one year ahead or even five is hardly to
plan at all. Our responsibility now is als:1 to look beyond the Seventies,
and the prospects then are uncertain. Based on present trends, it is
quite possible that by 1980 the increase in the sheer number of cars
in densely populated areas will begin outrunning the technological
limits of our capacity to reduce pollution from the internal combustion
engine. I hope this will not happen. I hope the automobile industry's
presently determined effort to make the internal combustion engine
sufficiently pollution-free succeeds. But if it does not, then unless
motor vehicles with an alternative, low-pollution power source are
available, vehicie-caused pollution will once again begin an inexorable
increase.

Therefore, prudence dictates that we move now to ensure that such
a vehicle w'11 be available if needed.

I am inaugurating a program to marshal both government and pri-
vate research with the goal of woducing an unconventionally powered
virtually pollution-free automobile within five years.

I have ordered the start of an extensive Federal research and de-
velopment program in stinconventional 'vehicles, to be conducted
under the general direction of the Council on Env ronmental
Quality.
As an incentive to private developers, r have ordered that the Fed-
eral Government should undertake the purchase of privately pro-
duced unconventional vehicles or testing and evaluation.

A proposal currently before the Congress would provide a further
incentive to private developers by authorizing the Federal govern-
ment to offer premium prices for purchasing low-pollution cars for
its own use. This could be a highly productive program once such
automobiles are approaching development, although current estimates
are that, initially, prices offered would have to be up to 200% of the
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cost of equivalent conventional vehicles rather than the 125% con-
templated in the proposed legislation. The immediate task, however,
is to see tha". an intensified program of research and development be-
gins at once.

One encouraging aspect of the effort to curb motor vehicle pollution
is the extent to which industry itself is taking the initiative. For
example, the nation's principal automobile manufacturers are not only
developing devices now to meet present and future Federal emission
standards, but are also, on their own initiative, preparing to put on
the market by 1972 automobiles which will not require and, indeed,
must not use leaded gasoline. Such cars will not only discharge no lead
into the atmosphere, but will also be equipped with still more effective
devices for controlling emissionsdevices made possible by the use
of lead-free gasoline.

This is a great forward step taken by the manufacturers before any
Federal regulation of lead additives or emissicns has been imposed.
I am confident that the petroleum industry will see to it that suitable
non-leaded gasoline is made widely available for these new cars when
they come on the market.

STATIONARY-SOURCE FOLLu _LION

Industries, power plants, furnaces, incineratorsthese and other
so-called "stationary sources" add enormously to the pollution of the
air. In highly industrialized areas, such pollution can quite literally
make breathing hazardous to health, and can cause unforeseen atmos-
pheric and meteorological problems as well.

Increasingly, industry itself has been adopti.ig ambitious pollution-
control programs, and state and local authorities have been setting
and enforcing stricter anti-pollution standards. But they have not
gone far enough or fast enough, nor, to be realistic about it, will they be
able to without the strongest possible Federal backing. Without effec-
tive government standards, industrial firms that spend the necessary
money for pollution control may find themselves at a serious economic
disadvantage as against their less conscientious competitors. And
without effective Federa1 standards, states and communities that
require such controls find themselves at a similar disadvantage in
attracting industry, against more permissive rivals. Air is no re-
specter of political boundaries : a community that sets and enforces
strict standards may still find its air polluted from sources in another
community or another state.
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Under the Clean Air Act of 1967, the Federal government is estab-
lishing air quality control regions around the nation's major industrial
and metropolitan areas. Within these regions, states are setting air
quality standardspermissible levels of pollutants in the airee-and
developing plans for pollution abatement to achieve those air quality
standards. All state air quality stan-laeds and implementation plans
require Federal approval.

This program has been the first major Federal effort to control air
pollution. It has been a useful beginning. But we have learned ill the
past two years that it has shortcomings. Federal clesignation of air
quality c Introl regions, while necessary in areas where emissions from
one state are polluting the air in another, 11 as been a time-consuming
process. Adjoining states within the same region often have proposed
inconsistent air quality standards, causing further delays for com-
promise and revision. There are no provisions for controlling pollution
outside of established air quality control regions. This means that
even with the designation of hundreds of such regions, some areas of
the country with serious air pollution problems would remain outside
of the program. This is unfair not only to the public but to many
industries as well, since those within regions with strict requirements
could be unfairly disadvantaged .with I aspect to competitors that are
not within regions. Finally, insufficient Federal enforcement powers
have circumscribed the Federal government's ability to support the
states in establishing and enforcing effective abatement programs.

It is time to build on what we have learned, and to begin a more
ambitious national effort. I recommend that the Clean Air Act be
revised to expand the scope of strict pollution abatement, to_ simplify
the task of industry in pollution abatement through more nearly
uniform standards, and to provide special controls aerainst particu-
larly dangerous pollutants.

1 propose that the Federal govern ent establish nationwide iair
quality standards, with, the states to prepare within pone year
abatement plans for meeting those standards.

This will provide a minimum standard for air quality for all areas
of the nation, while permitting states to set more stringent standards
for any or all sections within the state. National air quality standards
will relieve the states of the lengthy process of standard-setting under
Federal supervision, and allow them to concentrate on the immediate
business of developing and implementing abatement plans.

These abatement plans would cover areas both inside and outside of
Federally designated air quality control regions, e nd could be designed
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to achieve any higher levels of air quality which the s ates might
choose to establish. They would include emission standards for sta-
tionary sources of air pollution.

I propose that designation of interstate air quality control regious
continue at an accelerated rate, to provide a framework for estab-
lishing compatible abatement plans in interstate areas.

propose that the Federal government establish natio al mis-
sions standards for facilities that emit pollutants extremely haz-
ardous to health, and for selected classes of new facilities which
couldbe major contributors to air pollution.

In the first instance, national stanaards are needed to guarantee
the earliest possible elimination of certain ir pollutants which are
clear health hazards even in minute quantities. In the second instance,
national standards will ensure that advanced abatement technology
is used in constructing the new facilities, and that levels of air quality
are maintained in the face of industrial expansion. Before any emis-
sions standards were established, public hearings would be required
involving all interested parties. The States would be responsible for
enforcing these standards in conjunction with their own programs.

propose that Federal authority to seek court action be extended
to include both inter- and intrastate air pollution situations in
which, because of local non-en orcement, air quality is below
national standards, or in which emissions standards or 'implemen-
tation timetables are being violated.

I propose that failure to meet established air quality standards or
implementation schedules be made subject to court-imposed fines
of up to $10,000 per day.

SOLM WASTE MANAGEMENT

"Solid wastes" are the discarded left-overs of our advanced con-
sumer society. Increasing in volume, they litter the landscape and
strain the 1...cilities of municipal governments.

New packaging methods, using materials which do not degrade
and cannot easily be burned, create difficult new disposal problems.
Though many wastes are potentially re-usable, we often discard today
what a generation ago we saved. Most bottles, for example, now are
"non-returnable." We re-process used paper less than we used to,
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not only addin, to the burden on municipal sanitation services but
also making wasteful use of scarce timberlands. Often the least expen-
siva way to dispose of an old automobile is to abandon itand millions
of people do precisely that, creating eyesores for millions of others.

One way to meet the problem of solid wastes is simply to surrender
to it : to continue pouring more and more public money into collection
and disposal of whatever happens to be privately produced and dis-
carded. This is the old way ; it amounts to a public subsidy of waste
pollution. If we are ever truly to gain control of the probl em, our goal
must be broader : to reduce the volume of wastes and the difficulty of
their disposal, and to encourage their constructive re-use instead.

To accomplish this, we need incentives, regulations and research
directed especially at two major goals : a) making products more
easily disposableespecially containers, which are designed for dis-
posal ; and b) re-using and recycling a far greater proportion of waste
materials.

As we look toward the long-range utureto 1980, 2000 and be-
yondrecycling of materials will become increasingly necessary not
only for waste disposal but also to conserve resources. While our
population grows, each one of us keeps using more of the earth's
resources. In the case of many common minerals, more than half those
extracted from the earth since time began have been extracted since
1910.

A great deal of our space research has been directed toward creating
self-sustaining environments, in which people can live for long periods
of time by re-processing, re-cycling and re-using the same materials.
We need to apply this kind of thinking more consciously and more
broadly to our patterns of use Iliad disposal of materials here on earth.

Many currently used techniques of solid waste disposal remain
crudely deficient. Research and development programs under the
Solid Waste Disposal Act of 1965 have added significantly to our
knowledge of more efficient techniques. The Act expires this year.
I recommend its extension, and I have already moved to broaden its
programs.

have ordered a re-direction of research under the Solid Waste
Disposal Act to place greater emphasis on techniques for re-cycling
materials, and on development and use of packaging and other
materials which will degrade after use that is, which will become
temporary rather than permanent wazttes.
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Few of America's eyesores are so unsiohtly as its millions of junk
automobiles.

Ordinarily, when a car is retired from use it croes first to a wrecker,
who strips it of its valuable parts, and then to a scrap processor, who
reduces the remainder to scrap for sale to steel mills. The prices
paid by wreckers for junk cars often are less than the cost of trans-
porting them to the wrecking yard. In the case of a severely damaged
or "cannibalized" car, instead of paying for it the wrecker may even
charge towing costs. Thus the final owner's economic incentive to
deliver his car for processing is slight, non-existent or even negative.

The rate of abandonment is increasing. In New York City, 2,500
cars were towed away as abandoned on the streets in 1960. In 1964,
25,000 were towed away as abandoned; in 1969, more than 50,000.

The way to provide the needed incentive is to apply to the auto-
mobile the principle that its price should include not only the cost of
producing it, but also the cost of disposing of it.

I have asked the Couiricil on Environmental Quality to take the
lead in producing a recommendation for a bownty payment or
other system to promote the prompt scrapping of all junk
automobiles.

The particular disposal problems presented by the automobile are
unique. However, wherever appropriate we should also seek to estab-
lish incentives and regulations to encourage the re-use, re-cycling or
easier disposal of other commonly used goods.

I have asked the Chairman of the Cou cil on Environm,enta2
wality to work with the Cabinet Committee on the Environment,

an,d with, appropricte induqtry and consumer representatives, to-
ward development cf such incentives and regulations for submis-
sion to the Congress.

FAUNS AND PUBLIC RECREATfOT

Increasing population, increasing mobility, increasing incomes and
increasing leisure will all combine in the years ahead to rank recrea-
tional facilities among the most vital of our public resources. Yet land
suitable for such facilities, especially near heavily populated areas, is
being rapidly swallowed up.

Plain common sense argues that we give greater priority to acquir-
ing now the lands that will be so greatly needed in a few years. Good
sense also argues that the Federal Government itself, as the nation's

266

2 0



largest landholder, should address itself more imaginatively to the
question of making optimam use of its own holdings in a recreation-
hungry era.

I propose full fu/nding in ftacal 1971 of the $327 available
through the Land and Water Conservation. Fund for additional
park and recreational facilities, with increased emphasis on. loca-
tions that can be easily reached by the people in crowded urban
areas.

I propose that we adopt a new philosophy for the ue of F ederally-
owned lands, treatMg them as a precious resourcelike money
itselfwhich should be made to serve the highest possible pithlic
good.

Acquiring needed recreation areas is a real estate transaction. One
third of all the land in the United States--more than M0,000,000
acresis owned by the Federal Government. Thousands of acres
in the hearc of metropolitan areas are reserved for only minimal use
by Federal installations. To supplement the regularly-appropriated
funds available, nothing could be more appropriate than to meet
new real estate needs through use of presently-owned real estate,
whether by transfer, sale or conversion to a better use.

Until now, the uses to which Federally-owned properties were put
has largely been determined by who got them first. As a result, count-
less properties with enormous potei Lial as recreational areas linger on
in the hands of agencies that could just as wellor betterlocate
elsewhere. Bureaucratic inertia is compounded by a quirk of present
accounting procedures, which has the effect of imposing a budgetary
penalty on an agency that gives up one piece of property and moves
to another, even if the vacated property is sold for 10 times the cost
of the new.

The time has come to make more rational use of our enormous
wealth of real property, giving a new priority to our newly urgent
concern with public recreationand to make more imaginative use of
properties now surplus to finance acquisi ion of properties now needed.

By Executive Order, I am directi/ng the heads of all Federal
agencies and the Administrator of General Services to institute a
review of all Federally-owned real properties that should be
considered for other uses. The test will be whether a particular
property's continued present use or another would better serve
the public interest, considering both the agency's needs and the
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property's location. Special emphasis will be placed on identifying
properties that could appropriately be converted to parks and
recreation areas, or sold, so that proceeds can be made aivailable
to provide additional park and recreation lands.

am establishing a Property Review Board to review the GSA
reports and recommend to me what properties should be converted
or so7.-7. This Board will consist of the Director of th,e Bureau of
the Budget, the Chairman of th,e Council of Economic Advisers,
the Chairin,an of the Council on Environmental Quality and the
Administrator of General Services, plus others that I may
designate.
I propose legislation to establish, for the first time, a program for
relocating Federal installations that occupy locations that could,
better be used for other purposes.

This would allow a part of the proceeds from the sales of surplus
properties to be used for relocating such installations, thus making
more land available.

I also propose accompanying legislation to protect the Land and
Water Conservation Fund, ensuring that its sources of income
would be maintained and possibly increased for purchasing addi-
tional parkland.

The net effect would be to increase our capacity to add new park and
recreational facilities, by enabling us for the first time to use surplus
property sales in a coordinated three-way program : a) by direct con-
version from other uses ; b) through sale of presently-owned properties
and purchase of others with the proceeds ; and c) by sale of one Fed-
eral property, and use of the proceeds to finance the relocation and
conversion costs of making another property available for recreational
use.

propose that the Departnwnt of the Interior be given authority
to convey surplus reaZ property to State and local governments
or park and recreation purposes at a public bene t diseownt

ranging up to 100 percent.
--I propose that Federal procedures be revised to en ourage Federal

agencies to make efficient use of real property. This revision should
remove the budgetary penalty now imposed on agencies relinquish-
ing one site and moving to another.

As one example of what such a property review can make possible,
a sizable stretch of one of California's finest beaches has long been
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closed to the public because it was part of Camp Pendleton. Last
month the Defense Department arranged to make more than a mile
of that beach available to the State of California for use as a State
park. The remaining beach is sufficient for Camp Pendleton's needs;
thus the released stretch represents a shift from low-priority to high-
priority use. By carefully weighing alternative uses, a priceless
recreational resource was returned to the people for recreational
purposes.

Another vast soi- 'ce of potential parklands also lies untapped.
We have come to ..ealize that we have too much land available
for growing crops and not enough land for parks, open space and
recreation.

propose that instead of 3imply paying each year to keep this
land idle, we help local governments buy selected parcels of it to
provide recreational facilities for use by the people of towns in
rural area.. This program has been tried, but allowed to lapse;
I propose that we revive and expand it.
I propose that we also adopt a program, of 7ong-term contracts
with private owners of idled farmland, providing for its e orest-
ation and public use for such pursuits as hunting, fishing, hiking
and picknicking.

ORGANIZING FOR ACTION

The environmental problems we face are deep-rooted and wide-
spread. They can be solved only by a full national effort embracing
not only sound, coordinated planning, but also an effective follow-
through that reaches into every commmiity in the land. Improving
our surratmdings is necessarily the business of us all.

At the Federal level, we have begun the process of organizing for
this effort.

The Council on Environmental Quality has been established. This
Council will be the keeper of our environmental conscience, and a
goad to our ingenuity ; beyond this, it will have responsibility for
ensuring that all our programs and actions are undertaken with
a careful respect for the needs of environmental quality. I have
already assigned it major responsibilities for new program develop-
ment, and I shall look to it increasingly for new initiatives.

The Cabinet Committee on the Environment, which I created last
year, acts as a coordinating agency for various departmental activi-
ties affecting the environment.

269



To meet future needs, many organizational changes will still be
needed. Federal institutions for dealing with the environment and
natural resources have developed piecemeal over the years in response
to snecific needs, not all of which were originally perceived in the
light of the concerns we recognize today. Many of their missions
appear to overlap, and even to conflict East year I asked the Presi-
dent's Advisory Council on Executive Organization, headed by Mr.
Roy Ash, to make an especially thorough study of the organization of
Federal environmental natural resource and oceanographic programs,
and to report its recommendations to me by April 15. After receiving
their report, I shall recommend needed reforms, which will involve
major reassignments of responsibilities among Departments.

For many of the same reasons, overlaps in environmental pro ram
extend to the Legislative as well as the Executive branch, so that close
consultation will be necessary before major steps are taken.

No matter how well organized government itself might be, however,
in the final analysis the key to success lies with the people of America.

Private industry has an especially crucial role. Its resources, its
technology, its demonstrated ingenuity in solving problems others
only talk about all these are needed, not only in helping curb the
pollution industry itself creates but also in helping devise new and
better ways of enhancing all aspects of our environment.

I have ordered that the United States Patent Office give 8pecia2
priority to the processing of applications or patents witich could
aid in curbing environmental abuses.

Industry already has begun moving swiftly toward a fuller recogni-
tion of its own environmental responsibilities, and has made substan-
tial progress in many areas. However, more must be done.

Mobilizing industry's resources requires organization. With a
remarkable degree of unanimity, its leaders have indicated their
readiness to help.

I Will shortly ask a group of the nation's al induRtrial
leaders to join nbe in establishing a National Industrial Pollution
Control Cowbell.

The Council will work closely with the Council on Environmental
Quality, the Citizens' Advisory Committee on Environmental Quality,
the Secretary of Commerce and others as appropriate in the develop-
ment of effective policies for the curbing of air, water, noise and waste
pollution from industrial sources. It will work to enlist increased
support from business and industry in the drive to reduce pollution,
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in all its forms, to the minimum level possible. It will provide a
mechanism through which, in many cases, government can work
with key leaders in various industries to establish voluntary programs
for accomplishing desired pollution-control goals.

Patterns of organization often turn out to be only as good as the
example set by the organizer. For years, many Federal facilities have
themselves been among the worst polluters. The Executive Order I
issued last week not only accepts responsibility for putting a swift
end to Federal pollution, but puts teeth into the commitment.

I hope this will be an example for others.
At the turn of the century, our chief environmental concern was

to conserve what we hadand out of this concern grew the often
embattled but always determined "conservation" movement. Today,
"conset-vation" is as important as everbut no longer is it enough
to conserve what we have; we must also restore what we have lost.
We have to go beyond conservation to embrace restoration.

The task of cleaning up our environment calls for a total mobiliza-
tion by all of us. It involves governments at every level ; it requires
the help of every citizen. It cannot be a matter of simply sitting back:
and blaming someone else. Neither is it one to be left to a few hundred
leaders. Rather, it presents us with one of those rare situations in
which each individual everywhere has an opportunity to make a
special contribution to his country as well as his community.

Through the Council on Environmental Quality, through the
Citizens' Advisory Committee on Environmental Quality, and work-
ing with Governors and Mayors and county officials and with con-
cerned private groups, we shall be reaching out in an effort to enlist
millions of helping hands, millions of willing spiritsmillions of vol-
unteer citizens who will put to themselves the simple question : "What
can / do ?"

It is in this waywith vigorous Federal leadership, with active
enlistment of governments at every level, with the aid of industry
and private groups, and above all with the determined participation
by individual citizens in every state and every community, that we
at last will succeed in restoring the kind of environment we want for
ourselves, and the kind of generations that come after deserve to
inherit.

This task is ours together. It summons our energy, our ingenuity
and our conscience in a cause as fundamental as life itself.

Mon./um
Thn WHITE Horit3E.
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APPENDIX D

Executive Order 11507, Prevention, Control, and Abatement of
Air and Water Pollution at Federal Facilities, February 4, 1970

By virtue of the authority vested in me as President of the United
States and in furtherance of the purpose and policy of the Clean Air
Act, as amended (42 U.S.C. 1857), the Federal Water Pollution Con-
trol Act, as amended (33 U.S.C. 466)7 and the National Environmental
Policy Act of 1969 (Public Law No. 91-190, approved January 1,
1970) , it is ordered as follows :

SECTION 1. Polley. It is the intent of this order that the Federal
Government in the design, operation, and maintenance of its facilities
shall provide leadership in the nationwide effort to protect and en-
hance the quality of our air and water resources.

SEc. 2. Definition& As used in this order :
(a) The term "respective Secretary" shall mean the Secretary of

Health, Education, and Welfare in matters pertaining to air pollution
control and the Secretary of the Interior in matters pertainincr to
water pollution control.

(b) The term "agencies" shall mean the departments, agencies, and
establishments of the executive branch.

(c) The term "facilities" shall mean the buildings, installations,
structures, public works, equipment, aircraft, vessels, and uther ve-
hicles and property, owned by or constructed or manufactured for
the purpose of leasing to the Federal Government.

(d) The term "air and water quality simndards" shall mean respec-
tively the quality standards and related plans of implementation,
includhig emission standards, adopted pursuallt to the Clean Air Act,

272

86



as amended, and the Federal Water Pollution Control Act, as amended,
or as prescribed pursuant to section 4 (b) of this order.

(e) The torm "performance specifications" shall mean permissible
limits of emissions, discharges, or other values applicable to a par -
ticular Federal facility that would, as a minimum, provide for con-
formance with air and water quality star dards as defined herein.

(f) The term "United States" shall mean the fifty States, the Dis-
trict of Columbia, the Commonwealth of Puerto Rico, the Virgin
Islands, and Guam.

SEC- 3. Respon8ibilities. a) Heads of agencies shall, with regard
to all facilities under their jurisdiction:

(1) Maintain review and surveillance to ensure that the stand-
ards set forth in section 4 of this order are met on a continuing
basis.

(2) Direct particular attention to identifyinig potential air
and water quality problems associated with the use and produc-
tion of new materials and make provisions for their prevention
and control.

(3) Consult with the respective Secretary concerning the best
techniques and methods available for the protection and enhance-
ment of air and water quality.

(4) Develop and 2ublish procedures, within six months of the
date of this order, to ensure that the facilities under their juris-
diction are in conformity with this order. In the preparation of
such procedures there shall be timely and appropriate consulta-
tion with the respective Secretary.

(b) The respective Secretary shall provide leadership in imple-
menting this order, including the provision of technical advice and
assistance to the heads of agencies in connection with their duties and
responsibilities under this order_

(c) The Council on Environmental Quality shall maintain contin-
uing review of the implementation of this order and shall, from time
to time, report to the President thereon.

SEc. 4. Standards. (a) Heads of agencies shall ensu e that all facili-
ties under their jurisdiction are designed, operated, and maintained
so as to meet the following requirements :

(1) Facilities shall conform to air and water quality standards
as defined in section 2(d) of this order. In those cases where no
such air or water quality standards are in force for a particular
geographical area, Federal facilities in that area shall conform
to the standards established pursuant to subsection (b) of talis
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section. Federal facilities shall also conform to the performance
specifications provided for in this order.

(2) Actions shall be taken to avoid or minimize wastes created
through the complete cycle of operations of each facility.

(3) The use of municipal or regional waste collection or dis-
posal systems shall be the preferred method of disposal of wastes
from Federal facilities. Whenever use of such a system is not
feasible or appropriate, the heads of agencies concerned shall
take necessary measures for the satisfactory disposal of such
waste-3, including :

A) When appropriate, the installation and operation of
their own waste treatment and disposal facilities in a man-
ner consistent with this section.

(B) The provision of trained manpower, laboratory and
other supporting facilities as appropriate to meet the rc
quirements of this section.

(C) The establishment of requirements that operators of
Fede,:al pollution control facilities meet levels of proficiency
consistent with the operator certification requirements of the
State in which the facility is located. In the absence of such
State requirements the respective Secretary may issue guide-
lines, pertaining to operator qualifications and performance,
for the use of heads of agencies.

(4) The use, storage, and handling of all materials, including
but not limited to, solid fuelsq ashes, petroleum products, and other
chemical and biological agents, shall be carried out so as to avoid
or minimize the possibilities for water and air pollution. When
appropriate, preventive measures shall be taken to entrap spillage
or discharge or otherwise to prevent accidental pollution. Each
agency, in consultation with the respective Secretary, shall estab-
lish appropriate emergency plans and procedures for deali_ng with
accidental pollution.

(5) No waste shall be disposed of or discharged in such a man-
ner as could result in the pollution of ground water which would
endanger the health or welfare of the public.

(6) Discharges of radioactivity shall be in accordance with the
applicable rules, regulations, or requirements of the Atomic En-
ergy Commission and with the policies and guidance of the
Federal Radiation Council as published in the Federal Register.

(b) In those cases where there are no air or water quality stand-
274
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ards as defined in section 2 (d) of this order in force for a particular
eographic area or in those cases where more stringent requirements

are deemed advisable for Federal facilities, the respective Secretary,
in consultation with appropriate Federal, State, interstate, and local
agencies, may issue regulations establishing air or water quality stand-
ards for the purpose of this order, including related schedules for
implementation.

(c) The heads of agencies, in consultation with the respective Sec-
retary, may from time to time identify facilities or uses thereof which
are to be exempted, including temporary relief, from provisions of
this order in the interest of national security or in extraordinary
cases where it is in the national interest. Such exemptions shall be
reviewed periodically by the respective Secretary and the heads of
the agencies concerned. A report -In exemptions granted shall be sub-
mitted to the Council on Environmental Quality periodically.

SEC. 5_ Procedures for abatement of air and water pollution at ex-
isting Federal facilities. (a) Actions necessary to meet the require-
ments of subsections (a) (1) and (b) of section 4 of this order per-
taining to air and water pollution at existing facilities are to be com-
pleted or under way no later than December 31, 1972. In cases where
an enforcement conference called pursuant to law or air and water
quality standards require earlier actions, the earlier date shall be
applicable.

(b) In order to ensure full compliance with the requirements of
section 5 (a) and to facilitate budgeting for necessary corrective and
preventive measures, heads of agencies shall present to the Director
of the Bureau of the Budget by June 30, 1970, a plan to provide for
such improvements as may be necessary to meet the required date.
Subsequent revisions needed to keep any such plan up-to-date shall
be promptly submitted to the Director of the Bureau of the Budget.

(c) Heads of agencies shall notify the respective Secretary as to
the performance specifications proposed for each facility to meet the
requirements of subsections (a) (1) and (b) of section 4 of this order.
Where the respective Secretary finds that such performance specifica-
tions are not adequate to meet such requirements, he shall consult with
the agency head and the latter shall thereupon develop adequate per-
formance specifications.

(d) As may be found necessary, heads of agencies may subm
requests to the Director of the Bureau of the Budget for extensions
of time for a project beyond the time specified in section 5(a). The
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Director, in consultation with the respective Secretary, may approve
such request if the Director deems that such project is not technically
feasible or immediately necessary to meet the requirements of sub-
sections 4 (a) and (b). Full justification as to the extraordinary cir-
cumstances necessitating any such extension shall be required.

(e) Heads of agencies shall not use for any other purpose any of
the amounts appropriated and apportioned for corrective and pre-
ventive measures necessary to meet the requirements of subsection
(a) for the fiscal year ending June 30, 1971, and for any subsequent
fiscal year,

SEC. 6. Procedures for new Federal facilities. (a) Heads of agencies
shall ensure that the requirements of section 4 of this order are
considered at the earliest possible stage of planning for new facilities.

(b) A request for funds to defray the cost of designing and con-
structing new facilities in the United States shall be included in the
annual budget estimates of an agency only if such request includes
funds to defray the costs of such measures as may be necessary to
assure that the new facility will meet the requirements of section
4 of this order.

(c) Heads of agencies shall notify the respective Secretary as to
the performance specifications proposed for each facility when action
is necessary to meet the requirements of subsections (a) (1) and (b)
of section 4 of this order. Where the respective Secretary finds that
such performance specifications are not adequate to meet such require-
ments he shall consult with the agency head rine the latter shall there-
upon develop adequate performance specifications.

(d) Heads of agencies shall give due consideration to the quality
of air and water resources when facilities are constructed or operated
outside the United States.

SEC. 7. Procedures for Federal water resources projects. (a) All
water resources projects of the Departments of Agriculture, the In-
terior, and the Army, the Tennessee Valley Authority, and the United
States Section of the International Boundary and Water Commis-
sion shall be consistent with the requirements of section 4 of this
order. In addition, all such projects shall be presented for the con-
sideration of the Secretary of the Interior at the earliest feasible
stage if they involve proposals or recommendations with respect to
the authorization or construction of any Federal water resources
project in the United States. The Secretary of the Interior shall
review plans and supporting data for all such projects relating to
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water quality, and shall prepare a report to the head of the responsible
agency describing the potential impact of the project on water quality,
including recommendations concerning any changes or other measures
with respect thereto which he considers to be necessary in connection
with the design, construction, and operation of the project.

(b) The report of the Secretary of the Interior shall accompany
at the earliest practicable stage any report proposing authorization
or construction, or a request for funding, of such a water resource
project. In any ease in which the Secretary of the Interior fails to
submit a report within 90 days after receipt of project plans, the
head of the agency concerned may propose authorization, construc-
tion, or funding of the project without such an accompanying report
In such a case, the head of the agency concerned shall explicitly state
in his request or report concerning the project that the Secretary
of the Interior has not reported on the potential impact of the project
on water quality.

SEC. 8. Saving provisions. Except to the extent that they are incon-
sistent with this order, all outstanding rules, regulations, orders
delegations, or other forms of administrative action issued, made,
or otherwise taken under the orders superseded by section 9 hereof
or relating to the subject of this order shall remain in full force and
effect until amended, modified, or terminated by proper authority.

SEC. 9. Orders superseded. Executive Order No. 11282 of May 26,
1966, and Executive Order No. 11288 of July 2, 1966, are hereby
superseded.

RIorrAED NIXON.
TIXE Wu= HOUSE.
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APPENDIX E

Executive Order 11514, Protection and Enhancement of
Environmental Quality, March 5, 1970

By virtue of the authority vested in me as President of the United
States and in furtherance of the purpose and policy of the National
Environmental Policy Act of 1969 (Public Law No. 91490, approved
January 1, 1970), it is ordered as follows :

cum 1. Policy. The Federal Government shall provide leader-

ship in protecting and enhancing the quality of the Nation's environ-
ment to sustain and enrich human life. Federal agencies shall initiate
meamres needed to direct their policies, plans and programs so as
to meet national environmental goals. The Council on Environmental
Quality, through the Chairman, shall advise and assist the President
in leading this national effort.

SEC. 2. Responsibilities of Fedem2 agencies. Consonant with Title
I of the National Environmental Policy Act of 1969, hereinafter re-
ferral to as the "Act", the heads of Federal agencies shall :

(a) Monitor, evaluate, and control on a continuing basis their
agencies' activities so as to protect and enhance the quality of the en-
vironment. Such activities shall include those directed to controlling
pollution and enhancing the environment and those designed to accom-
plish other program objectives which may affect the quality of the en-
vironment. Agencies shall develop programs and measures to protect
and enhance environmental quality and shall assess progress in meet-
ing the specific objectives of such activities. Heads of agencies shall
consult with appropriate Federal, State and local agencies in carrying
out their activities as they affect the quality of the environment.
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(b) Develop procedures to ensure the fullest practicable provision
of timely public information and understanding of Federal plans and
programs with environmental impact in order to obtain the views of
interested parties. These procedures shall include, whenever appro-
priate, provision for public hearings, and shall provide the public with
relevant information, including information on alternative courses of
action. Federal agencies shall also encourage State and local agencies
to adopt similar procedures for informing the public concering their
activities affecting the quality of the environment.

(c) Insure that information regarding existing or potential environ-
mental problems and control methods developed as part of research,
development, demonstration, test, or evaluation activities is made
available to Federal agencies, States, counties, municipalities, institu-
tions, and other entities, as appropriate.

(d) Review their agencies' statutory authority, administrative reg-
ulations, policies, and procedures, including those relating to loans,
grants, contracts, leases, licenses, or permits, in order to identify any
deficfencies or inconsistencies therein which prohibit or limit full com-
pliance with the purposes and provisions of the Act. A report on this
review and the corrective actions taken or planned, including such
measures to be proposed to the President as may be necessary to bring
their authority and policies into conformance with the intent, pur-
poses, and procedures of the Act, shall be provided to the Council on
Environmental Quality not later than September 1, 1970.

(e) Engage in exchange of data and research results, and cooperate
with agencies of other governments to foster the purposes of the Act.

(f) Proceed, in coordination with other agencies, with actions re-
quired by section 102 of the Act.

SEC. 3. Responsibilities of Council on Environmental Qvality. The
Council on Environmental Quality shall

(a) Evaluate existing and proposed policies and activities of the
Federal Government directed to the control of pollution and the en-
hancement of the environment and to the accomplishment of other
objectives which affect the quality of the environment. This shall in-
clude continuing review of procedures employed in the development
and enforcement of Federal standards affecting environmental
quality. Based upon such evaluations the Council shall, where ap-
propriate, recommend to the President policies of enviromnental
quality and shall, where appropriate, seek resolution of significant
environmental issues.
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(b) Recommend to the President and to the agencies priorities
among programs designed for the control of pollution and for en-
hancement of the environment.

(c) Determine the need for new policies and programs for dealing
with environmental problems not being adequately addressed.

(d) Conduct, as it determines to be appropriate, public hearings
or conferences on issues of environmental significance.

(e) Promote the develiprnent and use of indices and monitoring
systems (1) to assess environmental conditions and trends, (2) to
predict the environmental impact of proposed public and private
actions, and (3) to determine the effectiveness of programs of protect-
ing and enhancing environmental quality.

(f) Coordinate Federal programs related to environmental quality.
(g) Advise and assist the President and the agencies in achieving

international cooperation for dealing with environmental problems,
under the foreign policy guidance of the Secretary of State.

h) Issue guidelines to Federal agencies for the preparation of de-
tailed statements on proposals for legislation and other l'ederal ac-
tions affecting the environment, as required by section 102(2) (C) of
the Act.

(i) Issue such other instructions to agc Icies, and request such re-
ports and other information from theni, as may be required to carry
out the Council's responsibilities under the Act.

(j ) Assist the President in preparing the annual Environmental
uality Report provided for in section 201 of the Act.
(k) Foster investigations, studies, surveys, research, and analyses

relating to (i) ecological systems and environmental quality, (ii) the
impact of new and changing technologies thereon, and (iii) means of

preventing or reducing adverse effects from such technologies.

SEC. 4. Amendments of E. 0. 11472. Executive Order No. 11472 of
May 29, 1969, including the heading thereof, is hereby amended :

(1) By substituting for the term "the Environmental Quality

Council", wherever it occurs, the following : "the Cabinet Com-
mittee on the Environment".

(2) By substituting for the term "the Co il", wherever it
occurs, the following : "the Cabinet Committee".

(3) By inserting in subsection (f) of section 101, after
"Budget,", the following : "the Director of the Office of Science

and Technology,".
(4) By substituting for subsection (g) of section 101 the

following :
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" C, The Chairman of the Council on Environmental Quality
established by Public Law _91-190) shall assist the President in

directing the affairs of the Cabinet Committee."
(5) By deleting subsection (c) of section 102.
(6) By substituting for "the Office of Science and Technology",

in section 104, the following: "the Council on Environmental
Quality (established by Public Law 91-190) ".

(7) By substituting for (hereinafter referred to as the 'Com-
m' -e )", in section 201, the followin "hereinafter referred to
as the 'Citizens' Committee') .

(8) By substituting for the term the Committee", wherever
occurs, the following : "the Citizens' Committee".

RICHARD NixoN.
WHirk, HOUSE.
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APPENDIX F

The Environmental Quality Improvement Act of 1970, Public Law
91-224, April 3, 1970

TITLE IIENVTRONMENTAL Qznr
r THE WATER QUALITY IMPROVEMENT ACT OF 1970)

SHORT TITLE

SEC. 201. This title may be cited as the "Environmental Quality Im-
provement Act of 1970."

FINDIN S, DECLARATIONS, AND ruRPo s

202. (a) The Congress finds--
(1) that man has caused changes in the environment ;
(2) that many of these changes may affect the relationship be-

tween man and his environment ; and
(3) that population increases and urban concentration con-

tribute directly to pollution and the degradation of our environ-
ment.

(b) (1) The Congress declares that there is a national policy for the
environment which provides for the enhancement of environmental
quality. This policy is evidenced by statutes heretofore enacted relat-
ing to the prevention, abatement, and control of environmental pollu-
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tion, water and land resources, transportation and economic and
regional development.

(2) The primary responsibility for implementing this policy rests
with State and local governments.

(3) The Federal Government encourages and supports implementa-
tion of this policy through appropriate regional organizations estab-
lished under existing law.

(c) The purposes of this title are--
(1) to assure that each Federal department and agency con-

ducting or supporting public works activities which affect the
environment shall implement the policies established under exist-
ing law ; and

(2) to authorize an Office of Environmental Quality, which,
notwithstanding any other provision of law, shall provide the
professional and administrative staff for the Council on Environ-
mental Quality established by Public Law 91-190.

OFFICE OP ENVIRONMENTAL QUALITY

SEC. 203. ( ) There is established in the Execut Office of the
President an office to be known as the Office of Env if ental Qual-
ity (hereafter in this title referred to as the "Office . 11U Chairman
of the Council on Environmental QuiClity established by Law
91-190 shall be the Director of the Office. There shall be in the Office a
Deputy Director who shall be appointed by the President, by and with
the advice and consent of the Senate.

(b) The compensation of the Deputy Director shall be fixed by the
President at a rate not in excess of the annual rate of compensation
payable to the Deputy Director of the Bureau of the Budget.

(c) The Director is authorized to employ such officers and employees
(including experts and consultants) as may be necessary to enable the
Office to carry out its functions under this title and Public Law 91-190,
except that he may employ no more than ten specialists and other
experts without regard to the provisions of title 5, United States Code,
governing appointments in the competitive service, and pay such spe-
cialists and experts without regard to the provisions of chapter 51 and
subchapter 111 of chapter 53 of such title relating to classification and
General Schedule pay rates, but no such specialist or expert shall be
paid at a rate in excess of the maximum rate for GS-18 of the General
Schedule under section 5330 of title 5.
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(d) In carrying out his functions the Director shall assist and ad-
vise the President on policies and programs of the Federal Govern-
ment affecting environmental quality by--

(1) providing the professional and administrative staff and
support for the Council on Environmental Quality established by
Public Law 91-190 ;

(2) assisting the Federal agencies and departments in apprais-
ing the effectiveness of existing and proposed facilities, pro-
grams, policies, and activities of the Federal Government, and
those specific major projects designated by the President which
do not require individual project authorization by Congress,
-Which affect environmental quality ;

(3) reviewing the adequacy of existing systems for monitoring
and predicting environmental changes in order to achieve effec-
tive coverage and efficient use of research facilities and other
resources;

(4) promoting the advancement of scientific knowledge of the
effects of actions and technology on the environment and encour-
age the development of the means to prevent or reduce adverse
effects that endanger the health and well-being of man ;

(5) assisting in coordinating among the Federal departments
and agencies those programs and activities which affect, protect,
and improve environmental quality ;

(6) assisting the Federal departments and agencies in the de-
velopment and interrelationship of environmental quality criteria
and standards established through the Federal Government ;

(7) collecting, collating, analyzing, and interpreting data and
information on environmental quality, ecological research, and
evaluation.

(e) The Director is authorized to contract with public or private
agencies, institutions, and organizations and with individuals with-
out regard to sections 3618 and 3709 of the Revised Statutes (31
11.5.C. 529 ; 41 11.S.C. 5) in carrying out his functions.

REPORT

SEC. 204. Each Environmental Quality Report required by Public
Law 91-190 shall, upon transmittal to Congress, be referred to each
standing committee having jurisdiction over any part of the subject
matter of the Report.
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AUTHORIZATION

SEC. 205. There are hereby authorized to be appropriated not to
exceed $500,000 for the fiscal year ending June 30, 1970, not to exceed
$750,000 for the fiscal year ending June 30, 1971, not to exceed
$1,250,000 for the fiscal year ending June 30, 1972, and not to exceed
$1,500,000 for the fiscal year ending June 30, 1973. These authoriza-
tions are in addition to those contained in Public Law 91-190.

Approved April 3, 1970.
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APPENDIX G

Council on Environmental Quality ; Statements on Proposed
Federal Actions Affecting the Environment ; Interim Guide-
lines, April 30, 1970

1. Purpose. This memorandum provides interim guidelines to Fed-
eral departments, agencies and establishments for preparing detailed
environmental statements on proposals for legislation and other major
Federal actions significantly affecting the quality of the human
environment, as required by section 102(2) (C) of the National En-
vironmental Policy Act (Public Law 91-190) (hereafter "the Act )
Underlying the preparation of such environmental statements is the
mandate of both the Act and Executive Order 11514 (35 F.R. 4247) of
March 5,1970, that all Federal agencies, to the fullest extent possible,
direct their policies, plans and programs so as to meet national
environmental goals.

2. Policy. Before undertaking major action or recommending or
making a favorable report on legislation that significantly affects the
environment, Federal agencies will, in consultation with other appro-
priate Federal, State, and local agencies, assess in detail the potential
enviror-fiental impact in order that adverse affects are avoided, and
environmental quality is restored or enhanced, to the fullest extent
practicable. In particular, alternative actions that will minimize
adverse iMpact should be explored and both the long- and short-range
implications to man, his physical and social surroundings, and to
nature, should be evaluated in order to avoid to the fullest extent
practicable undesirable consequences for the environment.
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3. Agency and BOB procedure8. (a) Pursuant to section 2(f) of
Executive Order 11514, the heads of Federal agencies have been
directed to proceed with measures required by section 102(2) (C) of
the Act. Consequently, each agency will establish no later than June 1
1970, its own formal procedures for (1) identifying those agency
actions requiring environmental statements, (2) obtaining informa-
tion required in their preparation, (3) designating the officials who
are to be responsible for the statements, (4) consulting with and
taking account of the comments of appropriate Federal, State and
local agencies, and (5) meeting the requirements of section 2 (b) of
Executive Order 11514 for providing timely public information on
Federal plans and programs with environmental impact. These pro-
cedures should be consonant with the guidelines contained herein.
Each agency should file seven (7) copies of all such procedures with
the Council on EL vironmental Quality, which will provide advice to
agencies in the preparation of their procedures and guidance on the
application and interpretation of the Council's guidelines.

(b) Each Federal agency should consult, with the assistance of the
Council on Environmental Quality if desired, with other appropriate
Federal agencies in the deve}opment of the above procedures so as to
achieve consistency in dealing with similar activities and to assure
effective coordination among agencies in their review of proposed
activities.

(c) It is imperative that existing mechanisms for obtaining the
views of Federal, State, and local agencies on proposed Federal
actions be utilized to the extent practicable in dealing with environ-
mental matters. The Bureau of the Budget will issue instructions, as
necessary, to take full advantage of existing mechanisms (relating
to procedures for handling legislation, preparation of budgetary
material, new policies and procedures, water resource and other
projects, etc.).

4. Federal agencie8 included. Section 102(2) (0) applies to all
agencies of the Federal Government with respect to recommendations
or reports on proposals for (i) legislation and (ii) other major Fed-
eral actions significantly affecting the quality of the human environ-
ment. The phrase "to the fullest extent possible" in section 102(2) (0)
is meant to make clear that each agency of the Federal Government
shall comply with the requirement unless existing law applicable to
the agency's operations expressly prohibits or makes compliance
impossible. (Section 105 of the Act provides that "The policies and
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goals set forth in this Act are supplementary to those set forth in
existing authorizations of Federal agencies.")

5. Action-3 included. The following criteria will be employed by
agencies in deciding whether a proposed action requires the prepara-
tion of an environmental statement

) "Actions" include but not limited to :
) Recommendations or reports relating to legislation and appro-
tions;

Projects and continuing activities ;
Directly undertaken by Federal agencies ;

Supported in whole or in part through Federal contracts gran s,
subsidies, loans, or other forms of funding assistance ;

Involving a Federal lease, permit, license, certificate or other
entitlement for use;

(iii) Policyand procedure-making.
(b) The statutory clause "major Federal actions significantly af-

fecting the quality of the human environment" is to be construed
by agencies with a view to the overall, cumulative impact of the action
proposed (and of further actions contemplated) . Such actions may be
localized in their impact, but if there is potential that the environ-
ment may be significantly affected, the statement is to be preioared.
Proposed actions the environmental impact of which is likely to be
highly controversial should be covered in all cases. In considering
what constitutes major action significantly affecting the pnvironment,
agencies should bear in mind that the effect of many Federal de-isions
about a project or complex of projects can be individually limited
but cumulatively considerable. This can occur when one or more
agencies over a period of years puts into a project individually minor
but collectively major resources, when one decision involving a limited
amount of money is a precedent for action in much larger cases or
represents a decision in principle about a future major course of ac-
tion, or when several Government agencies individually make deci-
sions about partial aspects of a major action. 'The lead agency should
prepare an environmental statement if it is reasonable to anticipate
a cumulatively significant impact on the environment from the Fed-
eral action.

(c) Section 101 (b) of the Act indicates the broad range of aspects
of the environment to be surveyed in any assessment of significant
effect. The Act also indicates that adverfe significant effects include
those that degrade the quality of the environment, curtail the range of
beneficial uses of the environment or serve short-term, to the disad-

288

30



vantage of long-term, environmental goals. Significant effects can also
include actions which may have both beneficial and detrimental ef-
fects, even if, on balance, the agency believes that the effect will be
beneficial. Significant adverse effects on the quality of the human
environment include both those that directly affect human beings and
those that indirectly affect human beings through adverse effects on
the environment.

d) Because of the Act's legislative history, the regulatory activi-
ties of Federal environmental protection agencies (e.g., the Federal
Water Quality Administration of the Department of the Interior and
the National Air Pollution Control Administration of the Depart-
ment of Health, Education, and Welfare) are not deemed actions
which require the preparation of an environmental statement under
section 102 (2) (C) of the Act.

6. Recommendations or reports on proposals for legislation. The
requirement for following the section 102 (2) (C ) procedure as elab-
orated in these guidelines applies to both (i) agency recommendations
on their own proposals for legislation and (ii) agency reports on legis-
lation initiated elsewhere. (In the latter case only the agency which
has primary responsibility for the subject matter involved will pre-
pare an environmental statement.) The Bureau of the Budget will
supplement these general guidelines with specific instructions relating
to the way in which the section 102(2) (C) procedure fits into its
legislative clearance process.

7. Content of environmental state . (a) The follo ino- points
are to be covered :

(i) The probable impact of the proposed action on the environ-
ment, including impact on ecological dystems such as wildlife, fish
and marine life.i Both primary and secondary significant consequences
for the environment should be included in the analysis. For example,
the implications, if any, of the action for population distribution or
concentration should be estimated and an assessment made of the
effect of any possible change in population patterns upon the resource
base, including land use, water, and public seryices, of the area in
question.

(ii) Any probable adverse environmental effects which cannot be
avoided (such as water or air pollution, damage to life systems, urban
congestion, threats to health or other consequences adverse to the en-
vironmental goals set out in section 101 (b) of Public Law 91-190).

(iii) Alternatives to the proposed action (section 102(2) (D) ; the
Act requires the responsible agency to "study, develop and describe
appropriate alternatives to recommended courses of action in any
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proposal which involves unresolved conflicts concerning alternative
uses of available resources"). A rigorous exploration and objective
evaluation of alternative actions that might avoid some or all of the
adverse environmental effects is essential. Sufficient analysis of such
alternatives and their costs and impact on the environment should
accompany the proposed action through the agency review process in
order not to foreclose prematurely options which might have less
detrimental effects.

iv) The relationship between local short-term uses of man's en-
vironment and the- maintenance and enhancement of long-term pro-
ductivity. This in essence requires the agency to assess the action for
cumulative and long-term effects from the perspective that each gen-
eration is trustee of the environment for succeeding generations.

(v) Any irreversible and irretrievable commitments of resources
which would be involved in the proposed action should it be imple-
mented. This requires the agency to identify the extent to which the
action curtails the range of beneficial uses of the environment.

v Where appropriate, a discussion of problems and objections
raised by other Federal agencies and State and local entities in the
review process and the disposition of the issues involved. (This sec-
tion may be added at the end of the review process in the final text
of the environmental statement.)

(b) With respect to water quality aspects of the proposed action
which have been previously certified by the appropriate State or in-
terstate organization as being in substantial compliance with ap-
plicable water quality standards, mere reference to the previous certi-
fication is sufficient.

(c) Each environmental statement should be prepared in accord-
ance with the precept in section 102(2) (A) of the Act that all agen-
cies of the Federal Government "utilize a systematic interdisciplinary
approach which will insure the integrated use of the natural and
social sciences and the environmental design arts in planning and de-
cision making which may have an impact on man's environment.

8. Federal agencies to be consulted in connection wit4 preparation
of environmental statement. The Federal agencies to be consulted
in connection with preparation of environmental statements are those
which have "jurisdiction by law or special expertise with respect to
any environmental impact involved" or "which are authorized to de-
velop and enforce environmental standards". These Federal agencies
include components of (depending on the aspect or aspects of the en-
vironment involved)
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Department of Agriculture.
Department of Commerce.
Department of Defense.
Department of Health, Education, and Welfare.
Department of Housing and Urban Development.
Department of the Interior.
Department of Transportation.
Atomic Energy Commission.
For actions specially affecting the environment of their regional juris-
dictions, the following Federal agencies are also to be consulted :

Tennessee Valley Authority.
Appalachian Regional Commission.
Agencies obtaining comment should determine which one or more
of the above listed agencies are appropriate to consult. It is recom-
mended that the above listed Departments establish contact points for
providing comments and that Departments from which comment is
solicited coordinate and consolidate the comments of their component
entities. The requirement in section 102 (2) (C) to obtain comment
from Federal agencies having jurisdiction or special expertise is in
addition to any specific statutory obligation of any Federal agency
to coordinate or consult with any other Federal or State agency.
Agencies seeking comment mav establish time limits of not less than
thirty days for reply, after which it may be presumed the agency
consulted has no comment to make.

9. State and local review. Where no public hearing has been held
on the proposed action at which the appropriate State and local re-
view has been invited, and where review of the proposed action by
State and local agencies authorized to develop and enforce environ-
mental standards is relevant, such State and local review shall be
provided for as follows :

(a) For direct Federal development projects and projects assisted
under programs listed in Attachment D of the Bureau of the Budget
Circular No. A-95, review by State and local governments will be
through procedures set forth under Part 1 of Circular No. A-95.

(b) State and local review of agency procedures, regulations, and
policies for the administration of Federal programs of assistance to
State and local governments will be conducted pursuant to procedures
established by Bureau of the Budget Circular No. A-85.

( Where these procedures are not appropriate and where the pro-
posed action affects matters wi hin their jurisdiction, review of the
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proposed action by State and local agencies authorized to develop
and enforce environmental standards and their comments on the draft
environmental statement may be obtained directly or by publication
of a summary notice in the Federal Register (with a copy of the
environmental statement and comments of Federal agencies thereon
to be supplied on request) . The notice in the Federal Register may
specify that conunents of the relevant State and local ao-encies must
be submitted within 60 days of publication of the notice.

10. Use of statements in cciency review processes ; distribution to
Council on Envirownienta2 Quality. (a) Agencies will need to identi
at what stage or stages of a series of actions relating to a particular
matter the environmental statement procedures of this directive will
be applied. It will often be necessary to use the procedures both in
the development of a national program and in the review of proposed
projects within the national program. However, where a grant-in-na
program does not entail prior approval by Federal agencies of specific
projects, the view of Federal, State, and local agencies in the legisla-
tive, and possibly appropriation, process may have to suffice. The
principle to be applied is to obtain views of other agencies at the
earliest feasible time in the development of program and project pro-
posals. Care should be exercised so as not to duplicate the clearance
process, but when actions being considered differ significantly from
those that have already been reviewed an environmental statement
should be provided.

(b) Seven (7) copies of draft environmental statements (when
prepared), seven (7) copies of all comments received thereon (when
received), and seven (7) copies of the final text of environmental
statements should be supplied to the Council on Environmental

uality in the Executive Office of the President (this will serve as
making environmental statements available to the President) . It is
important that draft environmental statements be prepared aild
circulated for comment and furnished to the Council early enough in
the agency review process before an action is taken in order to permit
meaningful consideration of the environmental issues involved.

11. Application of section 102 (2) (C) procedure to existing projects
and programs. To the fullest extent possible the section 102 (2) (C),
procedure should be applied to further major Federal actions having
a significant effect on the environment even though they arise from
projects or programs initiated prior to enactment of Public Law 91
190 on January 1, 1970. Where it is not practicable to reassess the basic
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course of action, it is still important that further incremental major
actions be shaped so as to minimize adverse enviromnental conse-
quences. It is also important in further action that account be taken
of environmental consequences not fully evaluated at the outset of the
project or program.

12. Availability of environmental statements and comments to
public. The agency which prepared the environmental statement is
responsible for making such statement and the comments received
available to tne public pursuant to the provisions of the Freedom of
Information Act (5 U.S.C. sec. 552) .

13. Review of existing authority, policies and proceciures in light
of National Environmental Policy Act. Pursuant to section 103 of the
Act and section 2 (d) of Executive Order 11514, all agencies, as Soon
as possible, shall review their present statutory authority, administra-
tive regulations, and current policies and procedures, including those
relating to loans, grants, contracts, leases, licenses, certificates and
permits, for the purpose of determining whether there are any
deficiencies or inconsistencies therein which pi.ohibit full compliance
with the purposes and provisions of the Act. After such review each

ency shall report to the Council on Environmental Quality not later
than September 1, 1970, the results of such review and their proposals
to bring their authority and policies into conformity wit' the intent,
purposes and procedures set forth in the Act.

14. Supplementary guidelines; evaluation of procedures. (a) The
Council on Environmental Quality after examining environmental
statements and agency procedures with respect to such statements will
issue such supplements to these guidelines as are necessary.

(b) Agencies will assess their experience in the implementation of
the section 102 (2) (C) provisions of the Act and in conforming with
these guidelines and report thereon to the Council on Environmental

uality by December 1, 1970. Such reports should include an identi-
fication of problem areas and suggestions for revision or clarification
of these guidelies to achieve effective coordination of views on environ-
mental aspects and alternatives, where appropriate) of proposed
actions without imposing unproductive administrative procedures.

RUSSELL E. TRAIN,
Chair/flair&

[P.M Poe. 70-576 Filed, May 11, 1970 ; 8 :46



APPENDIX H

Message of the President Relative to Reorganiza ion P ans
Nos. 3 and 4 of 1970, July 9, 1970

To the Con gress of the Un ted States:

As concern with the condition of our physical environment has
intensified, it has become increasingly clear that we need to know
more about the total environmentland, water and air. It also has
become increasingly clear that only by reorganizing our Federal efforts
can we develop that knowledge, and effectively ensure the protection,
development and enhancement of the total environment itself.

The Government's environmentally-related activities have grown
up piecemeal over the years. The time has come to organize them
rat;.anally and systematically. As a major step in this direction, I am
transmitting today two reorganization plans: one to establish an
Environmental Protection Agency, and one to establish, within the
Department of Commerce, a National Oceanic and Atmospheric
Administration.

ENVIRONMENTAL PROTECTION AGENCY (EPA)

Our national government today is not structured to make a coor-
dinated attack on the pollutants which debase the air we breathe,
the water we drink, arid the land that grows our food. Indeed, the
present governmental structure for dealing with environmental
pollution often defies effective and concerted action.
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Despite its complexity, for pollution control purposes the en-
vironment must he perceived as a single, interrelated system. Present
assignments of departmental responsibilities do not. reflect this
interrelatedness.

Many agency missions, for example, are designed primarily along
media linesair, water, and land. Yet the sources of air, water, and
land pollution are interrelated and often interchangeable. A single
source may pollute the air with smoke and chemicals, the land with
solid wastes, and a river or lake with chemical and other wastes.
Control of the air pollution may produce more solid wastes, which then
pollute the land or water. Control of the water-polluting effluent
may convert it into solid w astes, which. must be disposed of on land.

Similarly, some pollutants chemicals, radiation, pesticides
appear in all media. Successful control of them at present requires
the coordinated efforts of a variety of separate agencies and de-
partments. The results are not always successful.

A far more effective approach to pollution control vould:
Identify pollutants.

Trace them through the entire ecological chain, observing and
recording changes in form as they occur.
Determine the total exposure of man and his environment.

Examine interactions among forms of pollution.
Identify where in the ecological chain interdiction would be most

appropriate.
In organizational terms, this requires pulling together into one

agency a variety of research, monitoring, standard-setting and en-
forcement activities now scattered through several departments and
agencies. It also requires that the new agency include su_fficient support
elementsin research and in aids' to State and local anti-pollution
programs, for exampleto give it the needed strength and potential
for carrying out its mission. The new agency would also, of course,
draw upon the results of research conducted by other agencies.

omponents of the ,EPA

Under the terms of Reorganiza ion Plan No. 3, the following would
be moved to the new Environmental Proteotion Agency:

The functions carried out by the Federal W Etter Quality Adminis-
tration (from the Department of the Interior).
Functions with respect to pesticides studies now vested in the
Department of the Interior.
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-The functions carried out by the National Air Pollution Control
Administration from the Department of Health, Education,
and Welfare).

The functions carried out by the Bureau of Solid Waste Manage-
ment and the Bureau of Water Hygiene, and portions of the
functions carried out by the Bureau of Radiological Health of
the Environmental Control Administration (from the Depart-
ment of I-1,alth, Education and Welfare).
Certain functions with respect to pesticides carried out by the
Food and Drug Administration from the Department of Health,
Education and Welfare).
Authority to perform studies relating to ecological systems now
vested in the Council on Environmental Quality.
Certain functions respecting radiation criteria and standards now
vested in the Atomic Energy Commission and the Federal Radia-
tion Council.
Functions respecting pesticides registration and related ac wities
now carried out by the Agricultural Research Service from the
Department of Agriculture

With its broad mandate, EPA would also develop comp tence in
areas of environmental protection that have not previously been given
enough attention, such, for example, as the problem of noise, and it
would provide an organization to which new programs in these areas
could be added.

In brief, these are the principal functions to be transferred:
Federal Water Quality Adininistration.---Charged with the control of

pollutants which impair water quality, it is broadly concerned with the
impact of degraded water quality. It performs a wide variety of func-
tions, including research, standard-setting and enforcement, and pro-
vides construction grants and technical assistance.

Certain pesticides research authority frorm the Department of the
Interior.Authority for research on the effects of pesticides on
fish and wildlife would be provided to the EPA through transfer of
the specialized research authority of the pesticides act enacted in
1958. Interior would retain its responsibility to do research on all
factors affecting fish and wildlife. Under this provision, only one
laboratory would be transferred to the EPAthe Gulf Breeze Bio-
logical Laboratory of the Bureau of Commercial Fisheries. The
EPA would work closely with the fish and wildlife laboratories re-
maining with the Bureau of Sport Fisheries and Wildlife.
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National Air Pollution Control Administration.----As the principal
Federal agency concerned with air pollution, it conducts research on
the effects of air pollution, operates a monitoring network, and pro-
mulgates criteria which serve as the basis for setting air quality
standards. Its regulatory functions are similar to those of the
Federal Water Quality Administration. NAPCA is responsible for
administering the Clean Air Act, which involves designating air
quality regions, approving State standards, and providing financial
and technical assistance to State Control agencies to enable them to
comply with the Act's provisions. It also sets and enforces Federal
automotive emission standards.

Elements of the Environmental Control Administration.--ECA is the
focal point within HEW for evaluation and control of a broad range of
environmental health problems, including water quality, solid wastes,
and radiation. Programs in the ECA involve research, development of
criteria and standards, and the administration of planning and
demonstration grants. From the ECA, the activities of the Bureaus
of Water Hygiene and Solid Waste Management and portions of the
activities of the Bureau of Radiological Health would be transferred.
Other functions of the ECA including those related to the regulation
of radiation from consumer products and occupational safety and
health would remain in HEW.

Pesticides research and standard-setting programs of the Food and Drug
Administration.FDA's pesticides program consists of setting and
enforcing standards which limit pesticide residues in food. EPA would
have the authority to set pesticide standards and to monitor com-
pliance with them, as well as to conduct related research. However,
as an integral part of its food protection activities, FDA would retain
its authority to remove from the market food with excess pesticide
residues.

General ecological research from the Council on Environmental Qual-
ity.--This authority to perform studies and research relating to eco-
logical systems would be in addition to EPA's other specific research
authorities, and it would help EPA to measure the impact of pollu-
tants. The Council on Environmental Quality would retain its authority
to conduct studies and research relating to environmental quality.

Environmental radiation standards programs.--The Atomic Energy
Commission is now responsible for establishing environmental radia-
tion standards and emission limits for radioactivity. Those standards
have been based largely on broad guidelines recommended by the
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Federal Radiation Council. The Atomic Energy Commission's author-
ity to set standards for the protection of the general environment
from radioactive material would be transferred to the Environmehtal
Protection Agency. The functions of the Federal Radiation Council
would also be transferred. AEC would retain responsibility for the
implementation and enforcement of radiation standards through its
licensing authori y.

Pesticides registration program of the Agricultural Research Se vice.
The Department of Agriculture is currently responsible for several
distinct functions related to pesticides use. It conducts research on
the efficacy of various pesticides as related to other pest control
methods and on the effects of pesticides on non-target plants, livestock,
and poultry. It registers pesticides, monitors their persistence and
carries out an educational program on pesticide use through the exten-
sion service. It conducts extensive pest control programs which utilize
pesticides.

By transferring the Department of Agriculture's pesticides registra-
tion and monitoring function to the EPA and merging it with the
pesticides programs being transferred from HEW and Interior, the
new agency would be given a broad capability for con tro over the
introduction of pesticides into the environment.

The Department of Agriculture would continue to conduct research
on the effectiveness of pesticides. The Department would furnish this
information to the EPA which would have the responsibility for
actually licensing pesticides for use after considering environmental
and health effects. Thus the new agency would be able to make use
of the expertise of the Department.

Advantages of Reorganization

This reorganization would permit response to environmental prob-
lems in a manner beyond the previous capability of our pollution
control programs. The EPA would have the capacity to do research
on important pollutants irrespective of the media in which they
appear, and on the impact of these pollutants on the total environ-
ment. Both by itself and together with other agencies, the EPA
would monitor the condition of the environment biological as well
as physical. With these data, the EPA would be able to establish
quantitative "environmental baselines"critical if we are to measure
adequately the success or failure of our pollution abatement efforts.

As no disjointed array of separate programs can, the EPA would

293



be ablein concert with the States- to set and enforce standards for
air and water quality and for individual pollutants. This consolidation
of pollution control authorities would help assure that we do not
create new environmental problems in the process of controlling
existing ones. Industries seeking to minimize the adverse ii-pact of
their activities on the environment would be assured of consistent
standards covering the full range of their waste disposal problems.
As the States develop and expand their own pollution control pro-
grams, they would be able to look to one agency to support their
efforts with financial and technical assistance and training.

In proposing that the Environmental Protection Agency be set up
as a separate new agency, I am making an exception to one of my own
principles: that, as a matter of effective and orderly administration,
additional new independent agencies normally should not be created.
In this case, however, the arguments against placing environmental
protection activities under the jurisdiction of one or another of the
existing departments and agencies are compelling.

In the first place, almost every part of government is concerned
with the environment in some way, and affects it in some way. Yet
each department also has its own primary mission such as resource
development, transportation, health, defense, urban growth or agri-
culturewhich necessarily affects its own view of environmental
questions.

In the second place, if the critical standard-setting functions were
centralized within any one existing department, it would require that
department constantly to make decisions affecting other depart-
mentsin which, whether fairly or unfaii:ly, its own objectivity as an
impartial arbiter could be called into question.

Because environmental protection cuts across so many jurisdictions,
and because arresting environmental deterioration is of great impor-
tance to the quality of life in our country and the world, I believe that
in this case a strong, independent agency is needed. That agency would,
of course, work closely with and draw upon the expertise and assistance
of other agencies having experience in the environmental area.

Roles and Functions of EPA
The principal roles and functions of the EPA would include:
The establishment and enforcement of environmental protection

standards consistent with national environmental goals_
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-The conduct of research on the adverse effects of pollution and
on methods and equipment for controlling it, the gathering of
information on pollution, and the use of this information in
strengthening environmental prrAection programs and recom-
mending policy changes.
Assisting others, through grants, technical assistance and other
means in arresting pollution of the environment.

Assisting the Council on Environmental Quality in developing
and recommending to the President new policies for the protec-
tion of the environment.

One natural question concerns the relationship between the EPA
and the Council on Environmental Quality, recently established by
Act of Congress.

It is my intention and expectation that the two will work in close
harmony, reinforcing each other's mission. Essentially, the Council is
a top-level advisory group (which might be compared with the Council
of Economic Advisers), while the EPA would be an operating, "line
organization. The Council will continue to be a part of the Executive
Office of the President and will perform its overall coordinating and
advisory roles with respect to all Federal programs related to environ-
mental quality.

The Council, then, is concerned with all aspects of environmental
qualitywildlife preservation, parklands, land use, and population
growth, as well as pollution. The EPA would be charged with pro-
tecting the environment by abating pollution. In short, the Council
focuses on what our broad policies in the environmental field should
be; the EPA would focus on setting and enforcing pollution control
standards. The two are not competing, but complementaryand
taken together, they should give us, for the first time, the means to
mount an effectively coordinated campaign against e-wironmental
degradation in. all of its many forms.

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

The oceans and the atmosphere are interacting parts of the total
environmental system upon which we depend not only for the quality
of our lives, but for life itself.

We face immediate and compelling needs for better protection of
life and property from natural hazards, and for a better understanding
of the total environmentan understanding which will enable us more
effectively to monitor and predict its actions, and ultimately, perhaps
to exercise some degree of control over them.
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We also face a compelling need for exploration and development
leading to the intelligent use of our marine resources. The global
oceans, which constitute nearly three-fourths of the surface of our
planet, are today the least-understood, the least-developed, and the
least-protected part of our earth. Food from the oceans will increas-
ingly be a key element in the world's fight against hunger. The
mineral resources of the ocean beds and of the oceans themselves, are
being increasingly tapped to meet the growing world demand. We
must understand the nature of these resources, and assure their de-
velopment without either contaminating the marine environment or
upsetting its balance.

Establishment of the National Oceanic and Atmospheric Adminis-
trationNOAAwithin the Department of Commerce would enable
us to approach these tasks in a coordinated way. By employing a
unified approach to the problems of the oceans and atmosphere, we
can increase our knowledge and expand our opportunities not only in
those areas, but in the third major component of our environment, the
solid earth, as well.

Scattered through various Federal departments and agencies, we
already have the scientific, technological, and administrative resources
to make an effective, unified approach possible. What we need is to
bring them together. Establishment of NOAA would do so.

By far the largest f the components being merged would be the
Commerce Departmeiiu s Environmental Science Services Adminis-
tration (ESSA), with some 10,000 employees (70 percent of NOAA's
total personnel strength) and estimated Fiscal 1970 expenditures of
almost $200 million. Placing NOAA withLn the Department
of Commerce therefore entails the least dislocation, while also placing it
within a Department which has traditionally been a center for service
activi les in the scientific and technological area.

Compoments of NOAA

Under terms of Reorganization Plan No. 4, the programs of the
following organizations would be moved into NO/Lek.

The Environmental Science Services Administrat n (from within
the Department of Commerce
Elements of the Bureau of Commercial Fisheries from the De-
partment of the Interior).

The marine sport fish program of the Bureau of Sport FIsheries
and Wildlife (from the Department of the Interior).
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--The Marine Minerals Technology Center of the Bureau of Mines
(from the Department of the Interior).

-The Office of Sea Grant Programs (from the N tional Science
Foundation).

--Elements of the United States Lake Survey (from the Depart-
ment of the Army).

In addition, by executive action, the programs of the following
organizations would be transferred to NOAA:

The National Oceanographic Data Center (from the Department
of the Navy).
The National Oceanographic Instrumentation Center (from the
Department of the Navy).

The National Data Buoy Project (from the Department of
Transportation).

In brief, these are the principal functions of the programs and
agencies to be combined:

THE ENVIRONMENTAL SCIENCE RVICES ADMINISTRATION

(ESSA) comprises the following components:
The Weather Bureau (weather, marine, river and flood fore-

casting and wikrning).
The Coast and Geodetic Survey (earth and marine description,

mapping and charting).
The Environmental Data Service (storage and retrieval of en-

vironmental data).
The National Environmental Satellite Center (observation of

the global environment from earth-orbiting satellites).
--The ESSA Research Laboratories (research on physical environ-

mental problems).
ESSAs activities include observing and predicting the state of the

oceans, the state of the lower and upper atmosphere, and the size and
shape of the earth. It maintains the nation's warning systems for such
natural hazards as hurricanes, tornadoes, floods, earthquakes and
seismic sea waves. It provides information for uational defense, agri-
culture, transportation and industry.

ESSA monitors atmospheric, oceanic and geophysical phenomena
on a global basis, through an unparalleled complex of air, ocean,
earth and space facilities. It also prepares aeronautical and marine
maps and charts.

302



Bureau of Commercial Fisheries and marine sport fish activities-
Those fishery activities of the Department of the Interior's U.S.
Fish and Wildlife Service which are ocean related and those which are
directed toward commercial fishing would be transferred. The Fish
and Wildlife Service's Bureau of Commercial Fisheries has the dual
function of strengthening the fishing industry and promoting con-
servation of fishery stocks. It conducts research on important marine
species and on fundamental oceanography, and operates a fleet of
oceanographic vessels and a number of laboratories. Most of its activi-
ties would be transferred. From the Fish and Wildlife Service's
Bureau of Sport Fisheries and Wildlife, the marine sport fishing pro-
gram would be transferred. This involves five supporting laboratories
and three ships engaged in activities to enhance marine sport fishing
opportunities.

The Marine Minerals Technology Center is concerned with the de-
velopment of marine mining technology.

Office of Sea Grant Programs.The Sea Grant Program was author-
ized in 1966 to permit the Federal Government to assist the academic
and industrial communities in developing marine resources and tech-
nology. It aims at strengthening education and training of marine
specialists, supporting applied research in the recovery and use of
marine resources, and developing extension and advisory services.
The Office carries out these objectives by making grants to selected
academic institutions.

The U.S. Lake Survey has two primary missions. It prepares and
publishes navigation charts of the Great Lakes and tributary waters
and conducts research on a variety of hydraulic and hydrologic
phenomena of the Great Lakes' waters. Its activities are very similar
to those conducted along the Atlantic and Pacific coasts by ESSA's
Coast and Geodetic Survey.

The National Oceanographic Data Center is responsible for the
collection and dissemination of oceanographic data accumulated by
all Federal agencies.

The National Oceanographic Instrumentation Center provides
central Federal service for the callbration and testing of oceanogi aphic
instruments.

The National Data Buoy Development Project was established to
determine the feasibility of deploying a system of automatic ocean
buoys to obtain oceanic and atmospheric data.
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Role of NOAA

Drawing these activities together into a single agency would make
possible a balanced Federal program to improve our understanding
of the resources of the sea, and permit their development and use while
guarding against the sort of thoughtless exploitation that in the past
laid waste to so many of our precious natural assets. It would make
possible a consolidated program for achieving a more comprehensive
understanding of oceanic and atmospheric phenomena, which so
greatly affe,-t our lives and activities. It would facilitate the coopera-
tion between public and private interests that can best serve the
interests of all.

I expect that NOAA would exercise leadership in developing a
national oceanic and atmospheric program of research and develop-
ment. It would coordinate its own scientific and technical resources
with the technical and operational capabilities of other government
agencies and private institutions. As important, NOAA would con-
tinue to provide those services to other agencies of government,
industry and private individuals which have become essential to the
efficient operation of our transportation systems, our agriculture and
our national security. I expect it to maintain continuing and close
liaison with the new Environmental Protection Agency and the
Council on Environmental Quality as part of an effort to ensure that
environmental questions are dealt with in their totality and that they
benefit from the full range of the government's technical and human
resources.

Authorities who have studied this matter, including the Commis-
sion on Marine Science, Engineering and Resources, strongly recom-
mended the creation of a National Advisory Committee for the
Oceans. I agree. Consequently, I will request, upon approval of the
plan, that the Secretary of Commerce establish a National Advisory
Committee for the Oceans and the Atmosphere to advise him on the
progress of governmental and private programs in achieving the
nation's oceanic and atmospheric objectives.

AN ON-GOING PROCESS

The reorganizations which I am here proposing afford bath the
Congress and the Executive Branch an opportunity to re-evaluate the
adequacy of existing program authorities involved in these consolida-
tions. As these two new organizations come into being, we may well
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find that supplementary legislation to perfect their authorities will be
necessary. I look forward to working with the Congress in this task.

In folmulating these reorganization plans, I have been greatly
aided by the work of the President's Advisory Council on Executive
Organization (the Ash Council), the Commission on Marine Science,
Engineering and Resources (the Stratton Commission, appointed by
President Johnson), my special task force on oceanography headed
by Dr. James Wake lin, and by the information developed during
both House and Senate hearings on proposed NOAA legislation.

Many of those who have advised me have proposed additional
reorganizations, and it may well be that in the future I shall recom-
mend further changes. For the present, however, I think the two
reorganizations transmitted today represent a sound and significant
beginning. I also think that in practical terms, in this sensitive and
rapidly developing area, it is better to proceed a step at a time--
and thus to be sure that we are not caught up in a form of organiza-
tional indigestion from trying to rearrange too much at once. As we
see how these changes work out, we will gain a better undefstanding
of what further changes in addition to thesemight be desirable.

Ultimately, our objective should be to insure that the nation's
environmental and resource protection activities are so organized
as to maximize both the effective coordination of all and the effective
functioning of each.

The Congress, the Administration and the public all share a pro-
found commitment to the rescue of our natural environment, and
the preservation of the Earth as a place both habitable by and hos-
pitable to man. With its acceptance of these reorganization plans, the
Congress will help us fulfill that commitment.

RICHARD NIXON.
THE WHITE HOUSE.
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APPENDIX I

Message of the President Transmitting Reorganization Plan
No. 3 of 1970, July 9, 1970

To the Congress of the United States:

I transmit herewith Reorganization Plan No. 3 of 1970. prepared
in accordance with chapter 9 of title 6 of the United States Code and
providing for an Environmental Protection Agency. My reasons for
transmitting this plan are stated in a more extended accompanying
message.

After investigation, I have found and hereby declare that each
reorganization included in Reorganization Plan No. 3 of 1970 is
necessary to accomplish one or more of the purposes set forth in
section 901(a) of title 5 of the United States Code. In particular, the
plan is responsive to section 901(a)(1), "to promote the better exe-
cution of the laws, the more effective management of the executive
branch and of its agencies and functions, and the expeditious admin-
istration of the public business;" and section 901(a)(3), "to increase
the efficiency of the operations of the Government to the fullest
extent practicable."

The reorganizations provided for in the plan make necessary the
appointment and compensation of new officers as specified in section
1 of the plan. The rates of compensation fixed for these officers are
comparable to those fixed for other officers in the executive branch
who have similar responsibilities.
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Section 907 of title 5 o the -United States Code will operate to
preserve administrative proceedings, including any public hearing
proceedings, related to the transferred functions, which are pending
immediately prior to the taking effect of the reorganization plan.

The reorganization plan should result in more efficient operation
of the Government. It is not practical, however, to itemize or aggregate
the exact expenditure reductions which will result from this action.

RICHARD NIXON.
THE WHITE HOUSE-
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REORGANIZAT- N PLAN No. 3 OF 1970

Prepared by the President and transmittd to the Senate and the
House of Representatives in Congress assembled, July 9, 1970,
pursuant to the provisions of chapter 9 of title 5 of the United States
Code

ENVIRONMENTAL PROTECTION AGENCY

SECTION 1. Establishment of Agency. (a) There is hereby established
the Environmental Protection Agency, hereinafter referred to as the
"Agency."

(b) There shall be at the head of the Agency the Administrator of
the Environmental Protection Agency, hereinafter referred to as the
"Administrator." The Administrator shall be appointed by the
President, by and with the advice and consent of the Senate, and shall
be compensated at the rate now or hereafter provided for Level II of
the Executive Schedule Pay Rates (5 U.S.C. 5313).

(c) There shall be in the Agency a Deputy Administrator of the
Environmental Protection Agency who shall be appointed by the
President. by and with the advice and consent of the Senate, and
shall be compensated at the rate now or hereafter provided for Level
III of the Executive Schedule Pay Rates (5 U.S.C. 5314). The Deputy
Administrator shall perform such functions as the Administrator shall
from time to time assign or delegate, and shall act as Administrator
during the absence or disability of the Administrator or in the event
of a vacancy in the office of Administrator.

(d) There shall be in the Agency not to exceed five Assistant
Administrators of the Environmental Protection Agency who shall be
appointed by the President, by and with the advice and consent of
the Senate, and shall be compensated at the rate now or hereafter
provided for Level IV of the Executive Schedule Pay Rates (5 U.S.C.
5315). Each Assistant Administrator shall perform such functions as
the Administrator shall from time to time assign or delegate.

SEC. 2. Transfers to Environmental Protection Agency. (a) There are
hereby transferred to the Administrator:

(1) All functions vested by law in the Secretary of the Interior
and the Department of the Interior which are administered through
the Federal Water Quality Administration, all functions which were
transferred to the Secretary of the Interior by Reorganization Plan
No. 2 of 1966 (80 Stat. 1608) and all functions vested in the Secretary
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of the Interior or the Department of the Interior by the Federal Water
Pollution Control Act or by provisions of law amendatory or sup-
plementary thereof.

(2) (i) The functions vested in the Secretary of the Interior by the
Act of August 1, 1958, 72 Stat. 479, 16 U.S.C. 742d-1 (being an Act
relating to studies on the effects of insecticides, herbicides, fungi-
cides, and pesticides upon the fish ftud wildlife resources of the United
States), and (ii) the functions vested by law in the Secretary of the
Interior and the Department of the Interior which are administered
by the Gulf Breeze Biological Laboratory of the Bureau of Commer-
cial Fisheries at Gulf Breeze, Florida.

(3) The functions vested by law in the Secretary of Health, Educa-
tion, and Welfare or in the Department of Health, Education, and
Welfare which are administered through he Environmental Health
Service, including the functions exercised by the following components
thereof:

) The National Air Pollution Control Administration,
(n) The Environmental Control Administration:

(A) Bureau of Solid Waste Management,
(B) Bureau of Water Hygiene,
(C) Bureau of Radiological Health,

except that functions carried out by the following components of the
Environmental Control Administration of the Enviromnental Health
Service are not transferred: (i) Bureau of Community Environmental
Management, (ii) Bureau of Occupational Safety and Health, and
(iii) Bureau of Radiological Health, insofar as the functions carried
out by the latter Bureau pertain to (A) regulation of radiation from
consumer products, including electrorLic product radiation, (B) radia-
tion as used in the healing arts, (0) occupational exposures to radia-
tion, and (D) research, technical assistance, and training related to
clauses (A), (B), and (0).

(4) The functions vested in the Secretary of Health, Education, and
Welfare of establishing tolerances for pesticide chemicals under the
Federal Food, Drug, and Cosmetic Act, as amended, 21 U.S.C. 346,
346a, and 348, together with authority, in connection with the func-
tions transferred, (i) to monitor compliance with the tolerances and
the effectiveness of surveillance and enforcement, and (li) to provide
technical assistance to the States and conduct research under the
Federal Food, Drug, and Cosmetic Act, as amended, and the Public
Health Service Act, as amended.
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(5) So much of the functions of the Council on Environmental
Quality under section 204(5) of the National Environmental Policy
Act of 1969 (Public Law 91-190, approved January 1, 1970, 83 Stat.
855), as pertains to ecological systems.

(6) The functions of the Atomic Energy Commission under the
Atomic Energy Act of 1954, as amended, administered through its
Division of Radiation Protection Standards, to the extent that such
functions of the Commission consist of establishing generally ap-
plicable environmental standards for the protection of the general
environment from radioactive material. As used herein, standards
mean limits on radiation exposures or levels, or concentrations or
quantities of radioactive material, in the general environment out-
side the boundaries of locations under the control of persons possessing
or using radioactive material.

(7) All functions of the Federal Radiation Council (42 U.S.C.
2021 (h))

(8) (i) The functions of the Secretary of Agriculture and the De-
partment of Agriculture under the Federal Insecticide, Fungicide
and Rodenticide Act, as amended (7 U.S.C. 135-135k), (ii) the func-
tions of the Secretary of Agriculture and the Department of Agricul-
ture under section 408(/) of the Federal Food, Drug, and Cosmetic
Act, as amended (21 U.S.C. 346a(/)), and (iii) the functions vested
by law in the Secretary of Agriculture and the Department of Agri-
culture which are administered through the Environmental Quality
Branch of the Plant Protection Division of the Agricultural Research
Service.

(9) So much of the functions of the transferor officers and agencies
referred to in or affected by the foregoing provisions of this section as
is incidental to or necessary for the performance by or under the Ad-
ministrator of the functions transferred by those provisions or relates
primarily to those functions. The transfers to the Administrator made
by this section shall be deemed to include the transfer of (1) authority,
provided by law, to prescribe regulations relating primarily to the
transferred functions, and (2) the functions vested in the Secretary of
the Interior and the Secretary of Health, Education, and Welfare by
section 169(d) (1) (B) and (3) of the Internal Revenue Code of 1954 (as
enacted by section 704 of the Tax Reform Act of 1969, 83 Stat. 668) ;
but shall be deemed to exclude the transfer of the functions of the
Bureau of Reclamation under section 3(b) (1) of the Water Pollution
Control Act (33 U.S.C. 466a(b) (1)).

(b) There are hereby transferred to the Agency:
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(1) Yrom the Department of the Interior, (i) the Water Pollution
Control Advisory Board (33 U.S.C. 466f), together with its functions,
and (ii) the hearing boards provided for in sections 10(c) (4) and 10(f)
of the Federal Water Pollution Control Act, as amended (33 U.S.C.
466g(c) (4) ; 466g(f)). The functions of the Secretary of the Interior
with respect to being or designating the Chairman of the Water Pollu-
tion Control Advisory Board are hereby transferred to the Administra-
tor.

(2) From the Department of Health, Education, and Welfare, the
Air Quality Advisory Board (42 U.S.C. 1857e), together with its
functions. The functions of the Secretary of Health, Education, and
Welfare with respect to being a member and the Chairman of that
Board are hereby transferred to the Administrator.

SEC. 3. Performance of transferred functions. The Administrator may
from time to time make such provisions as he shall deem appropriate
authorizing the performance of any of the functions transferred to
him by the provisions of this reorganization plan by any other officer,
or by any organizational entity or employee, of the Agency.

SEC. 4. Incidental transfers. (a) So much of the personnel, property,
records, and unexpended balances of appropriations, allocations, and
other funds employed, used, held, available, or to be made available
in connection with the functions trarsferred to the Admiriistrator or
the Agency by this reorganization plan as the Director of the Office Ls
Management and Budget shall determine shall be transferred to the
Agency at such time or times as the Director shall direct.

(b) Such further measures and dispositions as the Director of
Office of Management and Budget shall deem to be necessary in order
to effectuate the transfers referred to in subsection (a) of this section
shall be carried out in such manner as he shall direct and by such
agencies as he shall designate.

SEC 5 _ Interim officers. (a) The President may authorize any person
who immediately Frior to the effective date of this reorganization plan
held rt position in the executive branch of the Government to act as
Administrator until the office of Administrator is for the first time
filled pursuant to the provisions of this reorganization plan or by
recess appointment, as the case may be.

(b) The President may similarly authorize any such person to act
as Deputy Administrator, authorize any such person to act as Assistant
Administrator, and authorize any such person to act as the head of
any principal constituent organizational entity of the Administration.

3
31 1



(c) The President may authorize any person who serves in an acting
capacity under thc foregoing provisions of this section to receive the
compensation attached to the office in respect of which he so serves.
Such compensation, if authorized, shall be in lieu of, but not in addi-
tion to, other compensation from the United States to which such
person may be entitled.

SEC. 6. Abolitions. (a) Subject to the provisions of this reorganiza-
tion plan, the following, exclusive of any functions, are hereby
abolished:

(1) The Federal Water
of the Interior (33 U.S.C. 466-1

(2) The Federal Radiation Council (73 Stat 690; 42 U.S.C.
2021 (h))

(b) Such provisions as may be necessary with respect to terminating
any outstanding affairs shall be made by the Secretary of the Interior
in the case of the Federal Water Quality Administration and by the
Administrator of General Services in the case of the Federal Radiation
Council.

SEC. 7 . E_ffective date. The provisions of this reorganization plan
shall take effect sixty days after the date they would take effect
under 5 U.S.C. 906(a) in the absence of this section.

uality Administration in the Department
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APPENDIX J

Message of the President Transmitting Reorganization Plan
No. 4 of 1970, July 9, 1970

To the Congress of the United States:

I transmit herewith Reorganization Plan No. 4 of 1970, prepared in
accordance with chapter 9 of title 5 of the United States Code. The
plan would transfer to the Secretary of Commerce various functions
relating to the oceans and atmosphere, including commercial fishery
functions, and would establish a National Oceanic and Atmospheric
Administration in the Department of Commerce. Myreasons for trans-
mitting this plan are stated in a more extended accompanying message.

After investigation, I have found and hereby declare that each reor-
ganization included in Reorganization Plan No. 4 of 1970 is necessary
to accomplish one or more of the purposes set forth in section 901(a)
of title 5 of the Unite,i States Code. In particular, the plan is respon-
sive to section 901 (a)(1), "to promote the better execution of the laws,
the more effective management of the executive branch and of its
agencies and functions, and the expenditious administration of the
public buiness;" and section 901 (a)(3), "to increase the efficiency of
the operations of the Government to the fullest extent practicable.

The reorganizations provided for in the plan make necessary the
appointment and compensation of new officers as specified in section
2 of the plan. The rates of compensation fixed kr these officers are
comparable to those fixed for other officers in the executive branch_
who have similar responsibilities.

The reorganization plan should result in the more effic ent opera-
tion of the Government. It is not practical, however, to itemize or
aggregate the exact expenditure reductions which will result from
this action.

RICHARD NIXON.
THE WHITE HOUSE.
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REORGANIZATION FLAN No. 4 OF 1970

Prepared by the Pres_dent and transmitted to the Senate and the
House of Representatives in Congress assembled, July 9, 1970,
pursuant to the provisions of chapter 9 of title 5 of the United States
Code

NAT 0 AL OCEANIC AND ATMOSPHERIC ADMINISTRATION

SECTION 1. Trans ers to Secretary of Commerce. The following are
hereby transferred to the Secretary of Commerce:

(a) All functions vested by law in the Bureau of Commercial
Fisheries of the Department of the Interior or 'a its head, together
with all functions vested by law in the Secretary of the Interior or the
Department of the Interior which are administered through that
Bureau or are primarily related to the Bureau, exclusive of functions
with respect to (1) Great Lakes fishery research and activities related
to the Great Lakes Fisheries Commission, (2) Missouri River Reser-
voir research, (3) the Gulf Breeze Biological Laboratory of the said
Bureau at Gulf Breeze, Florida, and (4) Trans-Alaska pipeline in-
vestigations.

(b) The functions vested in the Secretary of the Interior by the Act
of September 22, 1959 (Public Law 86-359, 73 Stat. 642, 16 U.S.C.
760e-760g, relating to migratory marine species of game fish).

(c) The functions vested by law in the Secretary of the Interior, or
in the Department of the Interior or in any officer or instrumentality
of that Department, which are administered through the Marine
Minerals Technology Center of the Bureau of Mines.

(d) All functions vested in the National Science Foundation by the
National Sea Grant College and Program Act of 1966 (80 Stat. 998),
as amended (33 1121 et seq.).

(e) Those functions vest-d in the Secretary of Defense or in any
officer, employee, or organizational entity of the Department of
Defense by the provision of Public Law 91-144, 83 Stat. 326, under
the heading "Operation and maintenance, general" with respect to
surveys and charting of northern and northwestern lakes and con-

necting waters," or by other law, which come under the mission
assigned as of July 1, 1969, to the United States Army Engineer
District, Lake Survey, Corps of Engineers, Department of the Army
and relate to (1) the conduct of hydrographic surveys of the Great
Lakes and their outflow rivers, Lake Champlain, New York State
Barge Canals, and the Minnesota-Ontario border lakes, and the com-
pilation and publication of navigation charts, including reoreational
aspects, and the Great Lakes Pilot for the benefit and use of the public,
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(2) the conception, planning, and conduct of basic research and devel-
opment in the fields of water motion, water characteristics, water
quantity, and ice and snow, and (3) the publication of k`Aata and the
results of research projects in forms useful to the Corps of Engineers
and the public, and the operation of a Regional Data Center for the
collection, coordination, analysis, and the furnishing to interested
agencies of data relating to water resources of the Great Lakes.

(f) So much of the functions of the transferor officers and agencies
referred to in or affected by the foregoing provisions of this section as
is incidental to or necessary for the performunce by or under the
Secretary of Commerce of the functions transferred by those provi-
sions or relates primarily to those functions. The transfers to the
Secretary of Commerce made by this section shall be deemed to
include the transfer of authority, provided by law, to prescribe regu-
lations relating primarily to the transferred functions.

SEC. 2. Establishment of Administration. (a) There is hereby estab-
lished in the Department of Commerce an agency which shall be
known as the National Oceanic and Atmospheric Administration,
hereinafter referred to as the "Administration."

(b) There shall be at the head of the Administration the Adminis-
trator of the National Oceanic and Atmospheric Administration,
hereinafter referred to as the "Administrator." The Administrator
shall be appointed by the President, by and with the advice and
consent of the Senate, and shall be compensated at the rate now or
hereafter provided for Level III of the Executive Schedule Pay Rates
(5 U.S.C. 5314).

(c) There shall be in the Administration a Deputy Administrator
of the National Oceanic and Atmospheric Administration who shall
be appointed by the President, by and with the advice and consent
of the Senate, and shall be compensated at the rate now or hereafter
provided for Level IV of the Executive Schedule Pay Rates (5 U.S.C.
5315). The Deputy Administrator shall perform such functions as
the Administrator shall from time to time assign or delegate, and
shall act as Administrator during the absence or disability of the
Administrator or in the event of a vacancy in the office of Administrator.

(d) There shall be in the Administration an Associate Administrator
of the National Oceanic and Atmospheric Administration who shall
be appointed by the President, by and with the advice and consent of
the Senate, and shall be compensated at the rate now oi hereafter pro-
vided for Level V of the Executive Schedule Pay Rates (5 U.S.C. 5316).
The Associate Administrator shall perform such functions as the Ad-
ministrator shall from time to time assign or delegate, and shall act as
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Administrator during the absence or disability of the Administrator
and Deputy Administrator. The office of lissociate Administrator
may be filled at the discretion of the President by appointment (by and
with the advice and consent of the Senate) from the active list of
commissioned officers of the Administration in which case the ap-
pointment shall create a vacancy on the active list and while holding
the office of Associate Administrator the officer shall have rank, pay,
9.nd allowances not exceeding those of a vice admiral.

(e) There shall be in the Administration three additional officers
who shall perform such functions as the Administrator shall from
ime to time assign or deleg4te. Each such officer shall be appointed

by the Secretary, subject to the approval of the President, under the
classified civil service, shall have such title as the Secretary shall from
time to time determine, and shall receive compensation at the rate
now or hereafter provided for Level V of the Executive Schedurie Pay
Rates (5 U.S.C. 5316).

(f) The President may appoint in the Administration, by and with
the advice and consent of the Senate, two commissioned officers to
serve at any one time as the designated heads of two principal con-
stituent organizational entities of the Administration, or the Presi-
dent may designate one such officer as the head of such an organiza-
tional entity and the other as the head of the commissioned corps of
the Administration. Any such designation shall zreate a vacancy in the
active list and the officer while serving under this subsection shall have
the rank, pay, and allowances of a rear admiral (upper half).

(g) Any commissioned officer of the Administration who has served
under (d) or (f) and is retired while so serving or is retired after the
completion of such service while serving in a lower rank or grade,
shall be retired with the rank, pay, and allowances authorized by law
for the highest grade and rank held by him; but any such officer, upon
termination of his appointment in a rank above that of captain, shall,
unless appointed or assigned to some other position for which a
higher rank or grade is provided, revert to the grade and number he
would have occupied had ho not served in a rank above that of captain
and such officer shall be an extra number in that grade.

SEC. 3. Performance of transferred functions. The provisions of sec-
tions 2 and 4 of Reorganization Plan No. 5 of 1950 (64 Stat. 1263)
shall be applicable to the functions transferred hereunder to the
Secretary of Commerce.

SEC. 4. Incidental transfers. (a) So much of the personnel, property,
records, and unexpended balances of appropriations, allocations, and
other funds employed, used, held, available, or to be made available
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in connection with the functions transferred to the Secretary of Com-
merce by this reorganization plan as the Director of the Office of
Management and Budget shall determine shall be transferred to the
Department of Commerce at such time or times as the Director shall
direct.

(b) Such further measures and dispositions as the Director of he
Office of Management and Budget shall deem to be necessary in order
to effectuate the transfers referred to in subsection (a) of this section
shall be carried out in such manner as he shall direct ant by such
agencies as be shall designate.

(c) The personnel, property, records, and unexpended balances of
appropriations, allocations, and other funds of the Environmental
Science Services Administration shall become personnel, property,
records, and unexpended balances of the National Oceanic and At-
mospheric Administration or of such other organizational eiitity or
entities of the Department of Commerce as the Secretary of Cora-
merc,) shall determine.

(d) The Commissioned Officer Corps of the Environmental Science
Services Administration shall become the Commissioned Officer Corps
of the National Oceanic and Atmospheric Administration. Members
of the Corps, including these appointed hereafter, shall be entitled to
all rights, privileges, and benefits heretofore available under any law
to commissioned officers of the Environmental Science Services Ad-
ministration, including those rights, privileges, any benefits hereto-
fore acorded by law to commissioned officers of the former Coast and
Geodetic Survey.

(e) Any personnel, property, records, and unexpended balances of
appropriations, allocations, and other funds of the Bureau of Com-
mercial Fisheries not otherwise transferred shall become personnel,
property, records, and unexpended balances of such organizational
entity or entities of the Department of the Interior as the Secretaxy
of the Interior shall determine.

SEC. 5. Interim officers (a) The President may authorize any person
who immediately prior to the effective date of this reorganization plan
held a position in ale executive branch of the Government to act as
Administrat or until the office of Administrator is for the first time
filled pursuant to provisions of this reorganization plan or by recess
appointment, as the case may be.

(b) The President may similarly authorize any such person to act
as Deputy Administrator and authorize any such person to act as
Associate Administrator.
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(c) The President may similarly authorize a member of the former
Commissioned Officer Corps of the Environmental Science Services
Administration to act as the head of one principal constituent organi-
zational entity of the Administration.

(d) The President may authorize any person who serves in an acting
capacity under the foregoing provisions of this section to receive the
compensation attached to the office in respect of which he so serves.
Such compensation, if authorized, shall be in lieu of, but not in addi-
tion to, other compensation from the United States to which such
pff.son may be entitled.

SEC. 6. Abolitions. (a) Subject to the provisions of this reorganiza-
tion plan, the following, exclusive of any functions, are hereby
abolished:

(1) The Envonmental Science Services Administration in the
Department of Commerce (established by Reorganization Plan No. 2
of 1965, 79 Stat. 1318), including the offices of Administrator of the

nvironmental Science Services Administration and Deputy Admin-
istrator of the Environmental Science Services Administration.

(2) The Bureau of Commercial Fisher;es in the Department of the
Interior (16 U.S.C. 742b), including the office of Director of the
Bureau of Commercial Fisheries.

(b) Such provisions as may be necessary with respect to terminating
any outstanding affairs shall be made by the Secretary of Commerce
in the case of the Environmental Science Services Admithstration
and by the Secretary the Interior in the case of the Bureau of
Commercial Fisheries.
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APPEN1MX K

Budget Analysis

TABLE 1.Estimated Federal Fund7'ng for Pollution Control and Abatement
Programs, Fiscal Years 1969, 1970, 1971 by Type of Activity

Type of activity

[In millions c dollars]

Budget authority Obligations Outlays

1969 1970 1971 1969 1970 1971 1970

I. Assistance for State, interstate, and local
governments

a. Funds for capital investments;
e.g., treatment facilities _

b.- Funds for operations of pollution
control agencies

c. Technical assistance
IL Research, develo ;intent, and demon-

stration
a. Primarily for pollution control

and abatement
b. For some other primary purpose

but contributing to pollution
control and abatement

IIL Monitodng and surveillance I
a. Primarily for pollution control and

abatement
b. For some other primary purpose

but contributing to pollution
control and abatement

W. Standards promulgation and enforce-
ment

V. Manpower development
VL Remedial actions to control pollution

at Federal facilities
VII. Other:

a. Program administration and edu-
cation

b. Dftect actions by AEC to control
pollution from radioactive wastes.

c. Financial and technical assistance
by Soil Conservation Service to
control sediment and agricul-
turally related pollutants

Total

9

232

36
21

319

249

70
49

41

23
17

25

22

887

825

39
23

319

241

78
46

aa

a

27
18

31

29

75

4, 089

4, 020

45
25

346

267

79

40

10

32
19

130

30

37

79

312

256

95
21

263

77
48

40

22

77

626

564

39
23

332

251

81
46

38

18

108

29

30

75

1, 336

1, 265

46
25

361

277

41

10

32

153

79

217

170

25
22

292

220

72
48

40

8

22
17

19

19

sa

255

0

35
21

317

242

75
46

8

26
17

103

20

26

75

1971

649

58

45
24

339

259

80
51

41

10

31
18

144

32

862 1 20 4,813 916 1, 201 2, 100 763 885 1,380

Totals of amounts below.

NOTE.Details in the tables may not add exactly to the totals due to rounding.
Sour= Compiled from data supplied by the Office of Management and Budget, July 1970.
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TABLE 2.-Estimated Federal Funding for Pollution Control and Abatement, by
Agency and by Polluted Medium and Selected Pollutants (Fiscal Fear 1970
Obligations)

[1n millions of doll.. ]

Agency

Polluted medium delected pollutants I

Air Water Land Pesti-
eldes

Radio-
tion

Solid
wastes

Noise Tiler-
mel

Other Total

Interior 4, 0 629. 9 2, 6 5. 2 a q 5. 7 2. 4 _ _ _ _ _ _ _. 650. II

AEC 4. 6 5. 8 2 1 133. 3 2 1 1. 8 147. 9
HEW 04. 2 3 5 11. 7 18. 6 15 2 0 1 7. 9 151. 2

DOD-military 19. 9 35. 5 7 8 . 2 12. 5 , 1 69. 7
Agriculture 12. 0 120. 7 7. 9 23. 2 7 2. 6 . 4 167 5
Transportation 5 8 6. 0 2 . 4 7. 3 10, 7

NASA 2. 3 . 9 . 1 14 0 17. 3

Appalachinn Region.
a] CommissiorL 4 6 6. 5 1. 0 12; 1

TVA_ .._________ 14, 6 10. 2 1. 4 . 1 6. 8 33. 1
Corps of Engineers 4 3. 0 1. 8 , 5. 2

Commerce 1 7 3. 4 . 2 . 2 . 2 . 4 6. 2
Justice a . 9 _ 1. 2

Other 3. 5 5. 0 . 2 _ 1 . 2 . 4 . 4 9. 8
Tot.d _

163, 2 gm 6 17, 7 41. 2 155. 3 30.0 11. 0 9. 2 1, 290. 9

I Excluding funds reported in media columns.
Source: Compiled from data supplied by the Office of Management and Budget, July 1970.
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APPENDIX L

Organization and Staff of the Council on Environmental Quality

THE COUNCIL

On January 29, 1970, the President nominated Russell E. Train,
Chairman, and Robert Cahn and Gordon J. F. MacDonald, members,
of the Council on Environmental Quality, Executive Office of the
President. They were confirmed by the Senate on February 6.

Mr. Train was formerly Under Srcretary of the Interior. From 1965
to 1969 he was president of The Conservation Foundation, and has
been active in a number of other conservatif:p organizations, both
here and abroad. He served on the staffs of congressional committees,
and headed the Tmasury Department's tax legislative staff before
being appointed to the Tax Court of the United States, where he served
for eight years. Following the 1968 election, President-elect Nixon
appointed him chairm al of a special task force on enviromnental
problems.

Mr. Cahn is on leave from the Washington Bureau of The Christian
Science Monitor, for which he has been a correspondent since 1965.
He was awarded the 1969 Pulitzer Prize for National Reporting for
his series of articles on national parks. He has been a reporter for the
Seattle Star, the Pasadena Star-News, and Life magazine; an editor of
Colliees and the Saturday Evening Post ; and the White House cor-
respondent for the U.S. Infrwmation Agency.

Dr. MacDcnald is on leave from the University of California at
Santa Barbara, where he has been vice chancellor for research and
araduate affairs since September 1968. He was a member of the Presi-
dent's Science Advisory Committee, 1965-69. For the National Acad-
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emy of Sciences, he served on the Committee on Atmospheric Sciences,
1961-70; the Space Science Board, 1962-70 ; and the Environmenual
Studies Board, 1968-70, part of which period he was the Board's
chairman. He also has been chairman. of the Executive Committee of
the Earth Sciences Division of the National Research Council.

PROFESSIONAL STAFF

Boyd H. Gibbons III, is Secretary of the Council, in charge of pri-
mary staff support activities as well as the Council's liaison with Gov-
ernment agencies, private groups, and State and local governments.
He served as Deputy Under Secretary of the Interior and before that
was legislative assistant to Senator Paul J. Fannin, of Arizona.

Timothy Atkeson, General Counsel, is responsible for review of
legislative and regulatory matters coming before the Council. Formerly
a partner in the Washington law firm of Steptoe & Johnson, he more
recently was General Counsel of the Asian Development Bank.

Alvin L. Alm is Senior Staff Member for Environmental Pollution,
responsible for coordinating Council staff review of pollution pro-
grams and issues. He was previously the Bureau of the Bud et's
examiner for water pollution and water resource development
programs.

Dr. Lee M. Talbot, Senior Scientist, on leave from the Smithsonian
Institution, where he is Resident Ecologist. He has directed a number
of ecological research and environmental mssessment projects in vari-
ous parts of the world, is co-author of five books, and has published
about 120 scientific articles.

Dr. J. Clarence Davies III, formerly Assistant Professor of Politics
and Public Affairs, Princeton University. From 1965 to 1967 he was
with the Bureau of the Budget, with primau responsibility for pol-
lution control and consumer protection programs.

Heyward Isham, on detail from the Department of State. He has
been in the Foreign Service since 1948 and for the past year has been
at Harvard University on a fellowship.

Charles F. Lettow, formerly an assistant to Supreme Court Chief
Justice Warren Burger.

William T. Lake, formerly an assistant to Supre e Court Justice
John M. Harlan.

William Matuszeski, formr1y special assistant to the Director
U.S. Information Agency.
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William K. Reilly, for erly ASSIOciate Dir,, Urban Policy Cen-
ter, Urban Coalition.

Dr. Thomas C. Winter, Jr., Et. Col., U.S. Army, physicist. He is on
assignment from the Army Corps of Engineers.

Eric R. Zausner, formerly Chief, Management Sciences Section,
Bureau Solid Waste Management, Department of Health, Education,
and Welfare.

Russell W. Cahill, a biologist and former National Park Ranger,
Glarder Bay, Alaska, on detail from the National Park Service.

Mary Sperling McAuliffe, research assistant.
Gail A. Boyer, research assistant.

ADMINISTRATIVE STAFF

Willis G. Savage is Administrative Officer ; Sylvia Grace Reppert,
Assistant Administrative Officer ; and Dorothy A. Gooding, Admin-
istrative Assistant. Marian L. O'Connell is Executive Assistant to the
Chairman, and Marjory D. Bianchi and Mary C. Curran are Execu-
tive Assistants to Mr. Calm and Dr. MacDonald, respefAively. Julia
Alessio, Olga S. Chemerys, Barbara N. Gray, N. Jayne Parker, and
Bonita M. Van Tassel are Secretaries, and Thomas Walker is
Messenger-Driver.

Interns for the summer of 1970 are Karen E. Buxbaum, Jackson
College, Tufts University, Medford, Mass. ; Jeffrey R. Clark, Trinity
College, Hartford, Conn. ; Susan C. Cottingham, Mary Washington
College, Fredericksburg, Va. ; Joseph W. Creekmore III, William and
Mary College, Williamsburg, Va.; Nancy K. Hetzel, B.A., Purdue
University, M.A., The Johns Hopkins University School of Advanced
International Studies, and Fulbright Fellow, Institute of Interna-
tional Studies, Geneva, Switzerland, 1970-71; Noralyn Olom, Vassar
College ; James W. Spensley, George Washinaton University Law
School ; Joyce Tannenbaum, B.S., University of Maryland ; and
David R. Yesner, Cornell University.

AL REPORT STAFF

To assist the Council in preparing the First Annual Report, an
ad hoc editorial staff was assembled. Odom Fanning of the Department
of Commerce was director, Bill L. Long of the National Council on
Marine Resources and Engineering Development deputy director, and
Sheila A. Mulvihill of the Smithsonian Institution assistant director.
Editors were Walter Froehlich, U.S. Information A ency, and Van
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Vechten Trumbui epartment of Health, Tlducation, and Welfare.
F. R. Anderson, National Academy of Engineering, nd John C.
Waugh were editorial consultants. J. D. Stewart, Government Print-
ing Office, was printing consultant. Secretaries, loaned by the Depart-
ment of the Interior, were Pauline Dawson, Joyce Dovine, and
Dorothy M. Keller.

A NOTE OP APPRECIATION

The Council expresses its appreciation to all the agencies named
above for making available the services of so many persons. Those
assisting, on detail, deserve special thanks. In connection with the
annual report, the Council is grateful to the scores of others in various
agencies who contributed by supplying information and checking dra t
materials.
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